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USIVERHITV  or  TOIOXTO, 

Toronto.  Ont.,  December  3),  1008. 
Dr.  Eugene  Haanel, 

Director  of  Mine*, 

Minet  Branch,  Ottawa,  Ont. 

Sir, — In  accordance  with  your  ins  - 1  ns,  I  have  examined  the 
chief  occurrences  in  Canada  of  ores  c  *i---  Hen.  In  the  report  here- 
with submitted  I  have  attempted  to  indicate  the  chief  uses  to  which 
this  metal  is  put  at  the  present  time,  the  geological  occurrence  of 
tungsten  ores  in  general,  the  production  of  the  various  countries,  the 
prices  realized  for  such  ores,  and  especially  the  distribution  and 
chvTacter  of  th  se  ores  in  Canada. 

My  thanks  are  especially  duo  to  many  mining  men  throughout  the 
country  who  have  rendered  ready  assistance  in  thi:i  work.  I  trust 
that  the  information  contained  in  this  report  may  be  useful  to  tl>o«e 
interested  in  the  tungsten  industry. 

I  have  the  honour  to  be,  sir, 

Tour  very  obedient  servant, 

T.  L.   WALKER. 
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REPORT 

OS  TH« 

TUNG8TEN  ORES  OF  CANADA 

BY 

T.  L.  Walkkui,  M.A.,  Ph.D. 


GENERAL  STATEMENT. 

The  Metal  and  Us  Uses. 

Tungsten  is  one  of  those  rare  metals  which  have  become  generally 
useful  during  the  last  few  years.  Formerly  it  was  of  interest  chiefly 
because  it  was  one  of  the  rare  chemical  elements.  Of  late  it  has 
become  an  article  of  commerce  and  industry,  and  has  attracted  much 
attention  on  the  part  of  iron  masters,  dyers,  silk  workers,  electricians, 
and  especially  of  those  connected  with  the  mining  industry.  During 
the  middle  ages  one  of  its  commonest  ores  was  well  known  to  the  tin 
miners  of  Saxony  and  Cornwall.  This  mineral,  which  is  now  called 
wolframite,  was  named  lupis  spuma  by  Agricola  in  his  master  work 
on  minerals,  mining,  and  metallurgy,  in  the  early  part  of  the  six- 
teenth century.  In  1781,  Scheele — a  Swedish  chemist — discovered 
the  metal  tungsten,  which  from  that  date  was  long  known  as  Scheele's 
earth.  Finally,  Cronstcdt  called  this  m^tal  tungsten :  a  name  which 
in  Swedish  means  heavy  stone,  in  reference  to  the  heaviness  of  all 
the  minerals  containing  tungsten.  Tungsten  is  one  of  the  very 
heavy  metals,  being  nearly  as  heavy  as  gold — having  a  specific 
gravity  of  16.  It  is  very  hard,  and  much  heavier  than  lead,  hence 
has  been  suggested  for  use  as  bullets,  and  would  doubtless  be  em- 
ployed for  special  bullets  were  it  not  for  the  difficulty  of  fusing  and 
forming  it.  The  melting  point  has  been  recently  determined  by 
Dr.  C.  W.  Waidnor,  and  Dr.  G.  K.  Burgess  of  the  Bureau  of 
Standards,  Washington,  D.C.,  to  be  3080°  C.  Being  one  of  the  most 
infusible  metals  known  it  has  been  recently  employed  in  the  manu- 
facture of  incandescent  electric  lamps.     The  tungsten  filament  has 
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the  advantage  over  the  ordinary  carbon  filament  of  yielding  a  much 
whuer  l,ght     When  carbon  filaments  are  heated  to  a  brilliant  white. 

nf  ,r  kTk  "^  T'"  "^  "*''"*"''*'•'  ""•"'"  f"™"  »!«"  the  interior 
o  the  bu  b  so  that  much  of  the  light  efficiency  is  lost;  while  the 
tungsten  lamp  w.ll  stand  this  white  incandescent  condition  without 
any  appreciable  deterioration.  Apart  from  this  advantage,  the  manu- 
facturers of  the  tungsten  bulbs  claim  for  their  product  a\;e.ter  Hg  t 
effic.ency  for  the  electric  energy  consumed,  even  when  co^ared  ^ 
new.  „nd.mme<l  cnrbon  bulbs.  Considerable  quantities  of  tungsten 
are  consumed  m  the  manufacture  of  tungstates,  which  are  use,!  as  a 
mordant  m  dyen.g.  i„  giving  weight  to  silk  goods,  and  in  rendering 

s  for  the  producfon  of  tungsten  steel,  which  is  also  called  wolfram 
T;  ^'•^"''•'■;'°"  °f  «  «'"«"  percentage  of  this  metal  increases  the 
ekslic  hmu  and  tensile  strength.  Tungsten  steel  is  self-hardening. 
so  that  no  special  skill  .s  required  on  the  part  of  the  blacksmith  in 

rl   n     /r"!       T'  '^"^^  '"•"'^  '*•    ^""'^  "''-^  h«v«  b-n  heated 
are  found  to  be  well  tempered  as  soon  as  they  cool.    These  properties 
make  this  alloy  very  desirable  for  high  speed  tool  st^.     sfm  U 
effects  are  produced  by  adding  molybdenum  to  steel 

The  Chief  Tungsten  Ores. 

Wolframite.— Thh  ore  has  been  known  since  the  middle  ages  to 
the  tin  miners  of  Cornwall  and  Saxony.     It  is  black,  or  brownish 
black  in  colour,  yields  a  red-brown  powder,  is  very  heavy,  having  a 
specific   gravity   of   over   7.     It   frequently   forms   crystals    almost 
metallic  in  lustre,  which  cleave  easily  in  one  direction,  giving  rise 
to  thm  flat  plates.    In  some  cases,  as  for  example  some  of  the  wolfra- 
mite ores  of  Boulder  county,  Colorado,  the  mineral  is  almost  massive 
resembling  very  fine  grained,  compact  magnetite.    Chemically  it  is  an 
iron    manganese    tungstate,    having    the    formula     (Fe,Mn)WOi 
Wolframite  fuses  easily,  and  is  only  partially  decomposed  by  the 
common   acids.     In   Canada   it   is   found   in   boulders,   near   Lake 
Simcoe;    at  the  Kootenay  Belle  mine  near  Salmo,  B.C.;    and  in 
small  amount  at  Hardscrabble  creek,  Barkerville.  B.C. 

Iliibnerite  is  closely  related  to  wolframite  in  the  shapes  of  its 
crystals,  hardness,  and  specific  gravity.  The  chief  difference  lies 
m  'ts  being  a  tungstat*  of  manganese,  containing  very  little  iron  in 
Its  reddish-brown  colour,  and  in  yielding  when  finely  pulverized    a 
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yellowish-brown  powder.  It  is  fouiul  near  Northeast  Margareo  in 
Cape  Breton;  Atlin,  B.C.;  an<l  near  Ward,  Boulder  county,  Colorado. 
Scheelite.—'Sext  to  wolframite,  scheclite  is  the  chief  ore  of  tung- 
sten. This  mineral  is  white,  cream,  yellowish,  or  brownish  in  colour. 
It  can  be  readily  scratched  by  a  knife.  Its  specific  gravity  i-  6.  At 
first  sight  Bcheelite  suggests  calcite  or  orthoclase;  it  is,  however,  far 
less  easily  cleaved  and  is  more  than  twice  as  heavy  as  these  minerals. 
More  frequently  it  is  confused  with  baritc  or  heavy  spar.  In  general 
its  most  characteristic  property  is  its  high  density;  none  of  the 
minerals  resembling  scheolite  arc  as  heavy.  Its  chemical  composition 
is  calcium  tungstate,  CaWO,.  Sclieelitc  is  found  in  Canada  near 
Moose  River  mines,  N.S.;  Victoria  mines,  Ontario;  Granite,  near 
Nelson,  B.C.;  and  near  Barkerville,  B.C. 

TungstUc—Thi^  mineral  usually  occurs  as  soft,  earthy  dicnm- 
position  products  of  scheelite,  or  wolframite.  The  iron  or  lime  of 
these  minerals  is  leached  out  by  water  circulating  in  the  rock  mass, 
leaving  a  hydrated  tungstic  acid  WOJI.O.  It  bears  the  same  rela- 
tionship to  these  minerals  as  bog  iron  ore  or  limonite  bears  to  pyrite 
or  pyrrhotite.  It  is,  therefore,  always  a  secondary  mineral.  The  most 
striking  property  of  tungstite  is  the  fine  canary  or  golden  yellow 
colour  of  the  mineral,  and  particularly  of  its  powder. 

Tungstite  has  hardly  attained  the  prominence  of  an  ore  as  yet; 
but  in  certain  deposits  near  Salmo,  B.C.,  at  the  Kootenay  Belle  mine, 
the  possibility  of  its  occurring  in  economic  quantities  is  indicated. 
Other  Canadian  localities  are,  Moose  River  mines,  N.S.;  with 
scheelite  near  Barkerville,  B.C. 

General  Chemical  Tests  for  all  Tungsten  Ores. 

(1)  To  the  finely  pulverized  mineral  add  strong  hydrochloric 
acid— part  of  the  tungsten  will  pass  into  the  solution.  To  this 
solution  add  metallic  zinc,  then  boil.  A  fine  azure  blue  indicates  the 
presence  of  tungsten. 

(2)  When  any  tungsten  ore  is  fused  with  sodic  carbonate, 
leached  out  with  hot  watfr  and  filtered,  the  tungsten  passes  into  the 
filtrate  and  may  be  precipitated  from  this  by  adding  hydrochloric 
acid  and  evaporating  to  dryness.  This  precipitate  is  a  fine  yellow 
colour,  and  is  insoluble  in  acids,  but  dissolves  readily  in  ammonia. 

(3)  This  yellow  precipitate  of  tungstic  acid  may  be  tested  further: 
to  a  bead  of  salt  of  phosphorus  add  a  little  of  the  yellow  powder,  treat 
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Siijufi  for  the  Prospector. 
R.-gions  characterized  by  the  occurrence  of  ores  of  tin,  or  of  gold 
quartz  ve.ns.  occasionally  bear  tun^ten  nuneraU  aa   we^    Wh  e 

ZZ,  Zl  •  ""  ""  "'""''''"'=«  •"  ^-"''^'>'  ■'  »  interesting  t 

iintr^K"     T"'"'^  '^"'"*^'  ^•«'    "'  ♦'-  --•-♦y  of  Victoria 
M.nes.  Sudbury  district;  and.  in  some  of  the  creeks  in  the  Yukon 

an;:rr;  '^  "^  ""^^^-^  -"  ^^"-"'^^  --  ^---^  >»  ^•'^  •■e-y  -d 
It  will  accordingly  be  profitable  to  examine  quartz  veins  in  «old 
quartz  d.tr.ots.  As  a  rule  the  vein,  rich  in  gold  are  poor  in  tun^ 
s  en  wh,,  q  ,e  near  gold  quartz  mines  the  veins  ma^e  valuabfe 
for  tungsten,  but  practically  free  from  gold.  An  assay  of  concen- 
tra  es  from  a  stamp  mill  may  reveal  the  presence  of  ores  of  tun^en 

sd.eehte,  or  a  canary  yellow  band  of  tungstite  may  be  observed 
ihese  minerals   are  so  heaw  thof   *k;     u     j    •       ,  "oservea. 

between  the  h„n .      /    ,  ^  ^""^  "  "^"^"^^  somewhere 

netween  the  bands  of  galena  and  pyrite. 

In  quartz  veins  scheelite  might  easily  be  overlooked,  or  mistaken 

1  : teXtL  •;  "''"'"''  fT-  ^^  ""''  -'''''  -""  "^  «  * 
the  r      1.        ""'''  °^  ^'"'"  "'^^  '^^''^  obtainable.  When  exposed  to 

ly  cZt;to°r  '''  "^"°';  °^  '^^-"^"^•"^  -*-.  it  is':hetnl! 

Hubner.te  and  wolframite  are  similarly  found  in  quartz  vein, 
It    t        r    ""'  "^"  '''"'"''  •"*"  P>«*««'  -d  hi^h  density  a.; 

former  tr  Jiifin  I'pe"'^^^^^^^^  '^^'^^i- 

characteristic  of  tungsterbeari:;  ^„s      '""^^  '^  "  ""^  '^^'"^^ 

In  placer  mining  the  presence  of  scheelite  is  readily  detected  by 

whit  ;Tir  T I  '"^  """'•^  ^™'"^  ""'•  '-•^'^j--  «'-'t 

white  ,n  edour.  and  so  heavy  as  to    concentrate    with    the    gold 
Seldom  .s  there  m  the  gravel  sufficient  scheelite  to  be  of  econl.V 

Zbnr'of'I/"   '""tT-'T   ''  '   '-'-'''  indilalTfT 

tr:!;i::h!:d "'  '-''-'''^  •'---  ---^^  --  or  stnngers  m 


Oeneral  Geological  Occurrence  of  Tungtlen  Orel. 
Ores  of  tungsten,  as  indicated  above,  are  generally  confined  to 
tin  regions,  or  where  auriferous  quart*  veins  abound.    Where  intru- 
sive granite  comes  in  contact  with  slates  and  schists,  quartz  or  peg- 
matite veins  frequently  intersect  both  the  intrusive  and  the  overly- 
ing slate-schist  series.     It  is  now  generally  agreed  that  in  many 
instances  the  cooling  and  solidifying  granite  mass  contracted,  and  in 
the  last  stages  became  fissured;   the  fissures  being  filled  by  constitu- 
ents of  the  igneous  mass  which  had  not  yet  solidified.    This  mother 
liquor  filled  in  the  rifts  in  the  rock  mass,  and  on  cooling  and  solidify- 
ing gave  rise  to  very  coarse  granite  known  as  pegmatite.    In  other 
instances  the  granite  mass,  and  the  overlying  slate  series  as  v»ell, 
contain    irregular    veins    rich    in      -inerals,    conUining    fluorms, 
boron,    lithium,    tin,    an.l    tungsten.      These    are    tin    ore    vein^. 
and    at    times    carry    considerable    tungsten,    in    addition.       Fis- 
sures   in    the    slate-schist    series    appear    to   have   become    quartz 
veins,     at     times     carrying     gold     or     tungsten.       Where     thd 
mantle    of    slate  or    schist    overlying    the    granite    mass    is    not 
very  thick  these  veins   may   occur   at   considerable  distance   from 
known  outcrops  of  granite,  while  the  granite  may  be  at  no  great 
distance  below  them.    The  evidence,  therefore,  suggests  that  tungsten 
deposits  found  in  proximity  to  granite  masses  are  derived  from  these 
constituents  of  the  igneous  mass  which  are  expelled  towards  the  close, 
(either  as  mother  liquor  or  as  gases),  and  find  their  way  into  pegma- 
tite masses,   irregular  tin-wolfram-quartz   veins   in   the  granite   or 
quartz  veins,  carrying  occasionally  gold,  or  tungsten,  or  both. 

Deposits  of  slightly  different  type  occur  near  Trumbull,  Connecti- 
cut, and  near  the  famous  Homestake  gold  mine  in  the  Northern 
Black  hills  in  South  Dakota.  In  the  formef  locality  tungsten  oris 
have  been  known  for  nearly  a  century;  but  not  until  1898  were  tha 
deposits  worked  for  tungsten.  In  the  latter  locality  a  heavy  black 
'iron'  had  been  observed  for  many  years,  associated  with  some  of 
the  refractory  siliceous  gold  ores.  Not  until  1«99  was  this  ore  reco?- 
nized— by  a  local  mineralogist— to  be  wolframite.  Since  this  dis- 
covery South  Dakota  has  been  a  continuous,  if  fluctuating,  producer 
of  ores  of  tungsten. 

In  the  latter  case  the  tungsten  ore  scr  to  have  been  deposited 
by  replacement  of  fractured  limestone  o'  nite,  the  waters  being 

derived  through  prominent  fracture  lines  i .    ae  rock  mass.    Some  of 
the  tungsten  ores  of  this  region  contain  a  little  gold,  but  as  a  rule  it 


i»  ingignificant.  This  region  has  been  described  by  J.  D.  Irving,' 
from  whose  excellent  report  the  following  paragraphs,  descriptiTe  of 
the  ore  bodies,  have  been  taken : — 

'As  stated  above,  the  wolframite  is  found  in  much  the  same 
relations  as  the  refractory  siliceous  ores  already  described. 

*It  occurs  in  flat,  bori  ntal,  but  rather  irregular  masses  up  to 
2  feet  in  thickness.  They  frequently  cover  considerable  areas,  of 
which  perhaps  the  largest  so  far  discovered  may  have  an  extent  of 
20  to  30  square  feet;  but  they  are  so  extremely  irregular  that  it  is 
diflJcult  to  form  an  exact  estimate  of  their  lateral  extent.  These 
masses  lie  upon  or  near  the  basal  quartzite  of  the  Cambrian,  or, 
where  that  is  absent,  upon  the  conglc  aerate  that  separates  the  upper 
members  of  the  series  from  the  rocks  of  the  Algonkian.  The  beds  in 
which  it  lies  are  an  impure  dolomite,  sometimes  so  full  of  sand  grains 
as  to  grade  into  quart-.ite— a  fact  that  has  not  infrequently  given 
rise  to  the  erroneous  opinion  that  the  ores  are  mineraliied  quartzite. 

'  Above  the  dolomitic  beds  generally  occur  layers  of  shale,  which 
become  much  more  argillaceous,  and  often  contain  considerable  glau- 
conite,  as  one  passes  vertically  upword.  Above  these  shales,  both  in 
the  vicinity  of  Lead  and  Yellow  creeks,  are  found  remnants  of  a 
rhyolite  sheet,  showing  in  many  cases  a  well-developed  columnar 
structure. 

'  The  wolframite  is  to  be  considered  more  in  the  nature  of  a  basic 
phase  of  the  refractory  siliceous  ores  than  as  a  separate  and  distinct 
deposit;  for  it  occurs  always  in  intimate  association  with  them. 
At  times  it  forms  a  rim  around  the  outer  edge  of  the  siliceous  ore 
shoots,  often  extending  inward  and  upward  so  as  to  form  a  thin 
capping  to  that  ore.  It  thus  appears  as  a  sort  of  envelope  to  the 
siliceous  ore  mass,  which  it  encloses,  or  nearly  encloses,  on  all  except 
the  lower  side.  Margins  of  this  kind  are  often  from  2  to  2J  feet 
thick;  but  the  capping  portion  is  generally  thinner.  At  other  times 
the  wolframite  occurs  in  irregular  masses,  scattered  through  the 
siliceous  ore,  or  in  stringers  and  thin,  contorted  layers  in  the  parti- 
ally silicificd  dolomite.  In  the  Wasp  No.  2  mine,  in  Yellow  creek,  it 
was  oV.erved  in  lenticular  or  kidney-shaped  masses  ^n  the  shaly  dolo- 
mite. An  excellent  instance  of  the  first  or  enve',  pa  type  of  occur- 
rence is  to  be  seen  in  the  Harrison  mine,  near  Lead.  In  the  Two 
^^"^^  ">'"«  'n  *e  Yellow  Creek  area  it  was  seen  in  thin,  irregulaT 
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layers  replacing  the  uppermost  aad  more  v        .eous  portion  of  the 
basal  Cambrian  quartzite. 

'In  general  the  ore  is  separated  from  the  non-mi iii'ralized  rock 
by  a  fairly  sharp  line  of  demarcation;  but  in  not  a  few  cases  it 
grades  off  so  that  the  ore  becomes  leaner  and  passes  by  scarcely  per- 
ceptible transitions  into  the  country  rock.  In  almost  all  cases  con- 
siderable silicification  has  extended  beyond  the  wolframite  deposition, 
so  that,  without  the  aid  of  the  microscope,  it  is  difficult  to  distinguish 
the  original  rock  from  quartzite. 

'  It  will  at  once  appvar  that  neither  of  these  two  classes  of  deposits* 
bears  any  resemblance  to  those  under  discussion,  and  it  is  evident 
from  the  manner  in  which  the  ore  occurs  that  it  is  to  be  ascribed 
to  the  same  mineralizing  agencies  as  the  deposition  of  the  siliceous 
ores.  The  association  of  the  latter  with  fractures,  the  occurrence 
in  an  easily  replaced  rock,  and  the  manner  in  which  original  struc- 
tures have  been  preserved  in  the  ore  have  been  shown  to  prove  that 
they  are  due  to  the  replacement  of  carbonates  by  siliceous  material. 
In  the  case  of  the  wolframite  there  seems  no  reason  to  doubt  that 
the  same  series  of  events  has  taken  place,  although  a  partial  replace- 
ment of  quartz  may  have  occurred  at  the  same  time.  First  there  was 
a  fracturing  of  the  country  rock,  then  the  replacing  action  of  min- 
eralizing waters  which  gained  access  to  the  replaceable  strata  by 
means  of  the  fractures,  and  finally  a  gradual  interchange  of  car- 
bonate (and  possibly  of  some  quartz)  for  wolframite,  molecule  by 
molecule.' 

This  type  of  tungsten  deposit  does  not  seem  to  have  b<  en  recog- 
nized in  Canada  up  to  the  present  time. 

In  addition  to  deposits  of  the  four  types  above  mentioned,  tung- 
sten ores,  being  very  heavy  and  not  easily  disintegrated,  collect  in 
some  measure  in  sand  and  gravel  beds  as  placer  deposits,  along  with 
gold  or  tinstone. 

The  Concentration  of  Tungsten  Ores. 
Tungsten  ores  as  mined  usually  require  milling  and  concentrating 
in  order  to  save  cost  of  transportation,  and  especially  to  bring  the 
ore  up  to  the  standard  reo  red  by  purchasers,  and  by  those  who 
use  it  in  the  industries,  'j  tungsten  contained  in  ores  carrying 
less  than  60  per  cent  tungs.ic  acid  i^  loss  valuable  than  the  same 
amount  of  tungsten  would  be  in  an  ore  containing  60  per  cent  or 

t  The  author  had  just  referred  to  tungsten  bearing  quarts  veins  and 
tungsten  bearing  pegmatite  veins. 
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ovtT.     When  ores  fall  far  short  of  60  per  cent  tunptic  acij  it  in 
(liflicult  to  m-c'urf  reatly  |)ltr(■ha^•t■rl«,  fven  at  much  lowt-r  prices. 

The  following  table  (1)  »howa  the  amount  of  tiin(f»tic  acid  con- 
tained in  each  of  the  four  common  minerals,  while  (2)  indicates  the 
amount  of  each  of  these  minerals  which  is  present  in  an  on'  sample, 
together  with  the  gangiie  when  the  ore  contains  the  standard  (K)  pi-r 
cent  of  tungstic  acid: — 

(1)  (2) 

Wolframite 7«.3         78-6 

Hiibncrite 700        16-3 

Scheelite 80-6        74-4 

Tungstitc j)2.8        04-6 

It  is  the  practice  iti  some  tungsten  regions  to  hand  pick  the  ore, 
and  to  ship  without  milling  all  ore  containing  30  ix'r  cent  tungstic 
ucid,  or  over.  In  this  way  the  cost  of  milling,  and  what  is  more 
important,  the  loss  of  from  15  to  .W  pi'r  cent  of  the  ore  values  in 
the  tailings  is  avoided.  These  advantages  seem  to  be  sufficient  to 
outweigh  the  penahy  inflicted  by  tlie  purchasers  on  account  of  the 
ore  falling  short  of  tiie  00  per  cent  standard. 

Tlie  method  of  concentration  varies  in  different  regions,  and 
depends  upon  the  nature  of  the  tungsten  ores  and  of  the  associated 
gangue  minerals.  In  general  it  may  be  said  that  up  to  the  present 
time  ni'ither  chemical  nor  furnace  methods  have  been  introduced. 
The  concentration  usually  consists  in  crushing  the  ore,  washing 
away  the  lighter  roclc  minerals,  and  occasionally  passing  the  con- 
centrate over  a  magnetic  separator,  to  separate  the  tungsten  minerals 
from  the  base  materials.  Wolframite  is  slightly  magnetic,  and  in 
that  case  the  magnetic  process  might  be  used  to  select  it  from  the 
gangue  minerals.  With  the  other  ores  of  tungsten,  which  are  not 
attracted  by  the  electro  magnet,  the  base  materials  might  be  picked 
out  by  this  process. 

Since  Canada  has  not  yet  become  a  producer  of  tungsten  ores, 
one  must  look  abroad  for  information  regarding  tungsten  milling  and 
concentration. 

In  Cornwall,  where  wolframite  occurs  in  the  tin  mines,  together 
with  tinstone  or  cassitorite,  experiments  have  been  made  in  the 
magnetic  separation  of  these  two  minerals.  It  is  said  that  the  wolf- 
ramite can  be  picked  out  from  the  cassiteritc  by  an  electro  magnet, 
and  a  fairly  good  separation  made,  especially  after  roasting. 

In  considering  the  wet  concentration  of  tungsten  dres  it  is  neces- 
sary to  remember  that  scheelite,  wolframite,  hiibncrite,  and  tungstite. 
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■re  relatively  soft  miiicraU,  and  that  they  are  prone  to  grind  to  • 
very  fine  powder,  and,  aa  o  rciult,  great  loss  is  likely  to  ensue  from 
the  floating  away  in  the  water  of  fine  ore  particles.  The  great  pro- 
blem in  tungsten  concentration  appears  to  be  to  reduce  as  far  U 
possible  this  high  loss  of  slimes. 

In  CuliforniB,  near  Randsburg,  where  scheelite  occurs  with  a 
quartz  gangue,  the  ore  is  crushe<l  in  a  Blake  crusher,  ground  in  a 
6  foot  Huntingdon  mill  to  a  certain  fineness,  and  then  passed  over 
6  foot  Fruo  vanners.  It  has  been  found  that  loss  loss  in  slimes 
results  by  this  method  of  crushing  than  when  the  ore  is  crushed  in 
a  stamp  mill.  No  attempt  is  made  to  recover  the  fine  particles  which 
wash  away  with  the  tailings.  The  operators  report  that,  with  this 
treatment  the  loss  in  milling  and  concentrating  amounts  to  about  30 
per  cent  of  the  tungsten  values. 

One  of  the  oldest  American  localities  where  tungsten  mineral! 
occur^-scheelitp.  wolframite,  and  tungstite— is  near  Trumbull,  Con- 
necticut. The  deposits  were  worked  for  silver  long  before  the  tungsten 
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Fi9.  1.— Diagram  showing  sectional  elevation  of  mill  (after  Hobbs). 
contents   had   become   important;   and   it  was   not   until   1898   that 
serious  note  was  taken  of  these  unusual  ores.     Unfortunately  the 
undertaking  was  found   unprofitable,  hence  after  seve.al  years  of 
mining  for  tuxigsten,  the  work  was  suspended. 

Profossor  W.  H.  Hobbs'  has  described  these  deposits,  and  from 
his  description  of  the  milling  and  concentrating  plant  the  following 
account  is  copied: — 

« The  machinery  installed  consists  of  a  Blake  crusher  (15  by  24 
inches)  with  a  capacity  of  10  tons  per  hour.    The  crusher,  which  with 

1  Hobbs,  W.  H.,  Twenty-second  Annual  Report  of  the  United  States 
Geological  Survey,  1900-1. 


If 

..e  other  pulverUin.  n,«chin.O.   ^^  -^^^^Jli^^t^^^^ 

of  Corni.h  roU.  running  '>^^-i;:^^^\^^,ZC'^^^^^^^  to  .n 

diameter  and  19-inch  face     The^    olU  h.oh«r^  ^.^^  ^^^, 

e„,Ue..-beU  elevator.  7»'-\'-«"'''*J,,  ,%«  ^L  in  diameter  and 
deliver,  it  to  a  pair  of  '-"'-"^^^JX  , ne  he.  »  inoH  .quare.  and 
8  feet  in  len^h.    The.  -^n.  h«  e  .^^^^^^^^^^^^^^  J.^^  ^^  ^^^  ,„,  , 

hence  refuae  most  of  the  P">P-    ^  „„aor  th-  Mreeni. 

hero  drawn  out  by  a  current  "^ /';/7;j^  ^^„,  „,e  carried  by 
The  portion*  of  the  "^'♦"'"[.'t"'?!,^'^!^^^^  diameter  and 

concentrates  clean,  and  leave,  i.  ,oximately  10  tona  of 

.nachine  is  said  l^^^Zt^^Jl'^ZZ  is  reported  to  average 
pulp  per  day.  and  he  yield  °* J"'  ^j^^  ^^h^i^e  as  it  cornea 

6  per  cent  by  weight  of  P"-  -^^;'*;-  J^„  ^.^eentagr  of  pyrite. 
from  the  mill  is  contaminated  w  th      ^-«   J^  ^^^^  ^^  ,he 

which  must  be  removed  by  'oast.ng.     No  at    J  ^^^^^^  ^^ 

fining  plant  to  separate  ;»^;J--  -;;;  ;':„5  ,,  ,He  market, 
tungstic  oxide,  in  which  ^^.^'y^J^XJ  appears  to  have  been 
T1'  rr:a':e:'Ccl:::tr:t  ^"nery  i.  operated 
Cr  eP^te    ngretm  that  which  runs  the  crushing  machine. 

---rr^r:e=;:er:::eraSs 

:.Xr  t'r  tr  .e^::^!:.-  w^ch  purchase  the  ore. 
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tine  pint"'*  l»«ve  Wn  removwl.  A  twenty  mo«h  tcvtetx  li  uir.l.  Afttr 
diiMifyiiig.  the  pulp  it  tr€«t«l  on  flvc  Wilfley  table*,  and  five  NVilfley 
tiiinew.  Thu  tailing*  arc  retained  by  a  »maU  dam,  «o  that  they  may 
be  aTailable  for  furthtr  treatment  in  ca»e  a  method  suite*!  to  the 
recovery  of  the  tiingntnn  ihould  be  devi*ed  later. 

The  following  three  annly»c*  imlicate  (1)  the  type  of  ore  milli'd. 
(2)  the  coinpo*itii>n  of  the  coar»c  concentrntea,  (3)  the  competition 
of  the  »limct: — 

(1)  (8)  (8) 

WO 24'60        63-70        66-80 

MoO 094         016 

FeO 29-82        28-37 

The  Cardinal  mill  trcaU  ore*  from  mine*  owned  and  operated  by 
the  aame  compnny.  Wry  littK-  c-ii«tom  work  is  undertaken.  Most 
of  their  ore  come*  from  the  Conger  and  the  I/)ne  Tree  mine*,  which 
are  *ituated  nenrby.    The  ore  i»  hauled  in  wagon*  from  the  mine*  to 

the  mill. 

The  troBtmtnt  at  the  Cardinal  mill  involve*  the  following  step*  in 

the  order  indicated: — 

(1)  Crvwhing  in  stamp  mill, 

(2)  Cont-c'itratiou  on  two  Wilfley  tables, 

(3)  Hydraulic  classifier, 

{i^  Several  large  Fruo  vanners,  (1st  set), 

(5)  Huntingdon  mill, 

(6)  Several  large  Frue  vanners,  (2nd  set), 

(7)  Fiv«  6  foot  California  canvas  table*, 

(8)  Long  seri.s  of  aettling  tanks. 

A*  will  be  readil  mderst.ioil  by  those  acquainted  with  concentrat- 
ing appliances,  the  ..olframite  ia  recovered  in  four  different  types  of 
concentrate  in  the  above  process. 

(1)  Coarse,  from  Wilfley  tables, 

(2)  Inteimediate,  from  first  treatment  of  Frue  vanners, 

(3)  Fine,  from  second  treatment  of  Frue  vanners, 

(4)  Slime,  in  settling  tanks  from  treatment  on  California  canva'? 

tables. 

While  no  exact  data  are  available  for  the  Cardinal  mill  as  to  the 
percentage  of  values  lost  in  the  tailings,  it  may  be  assumed  that  the 
loss  is  relatively  low  for  tungsten  concentration.  This  will  seem  to 
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be  unusuiilly  complete,  and  its  savings  are  at  least  as  high  ab  any 
in  the  district. 

Some  of  the  wolframite  ores  in  Boulder  county,  Colorado,  are  very 
difficult  to  brinK  up  to  the  80  per  cent  standard  by  mechanical  con- 
centration, owing  to  the  very  fine  state  in  which  the  wolframite 
exists  along  with  chalcedonic  quartz.  This  is  particularly  true  of 
some  of  the  ore  obtained  in  the  Rogers  tract.  This  type  of  ore  would 
become  more  valuable  if  some  method  of  chemical  concentration  were 
devised. 

In  May,  1007,  some  of  the  customs  mills  at  Nederland,  Boulder 
county,  Colorado,  charged  $4  a  ton  for  crushing  and  concentrating 
ores,  and  offered  to  purchase  the  concentrate  obtained,  at  $9.50  per 
unit  for  60  per  cent  ore,  and  $8.50  per  unit  for  50-CO  per  cent  ore. 
It  was  then  profitable  to  concentrate  ore  containing  2  per  cent  of 
tungstic  acid.  Ores  of  lower  grade  could  be  concentrated  profitably 
when  the  mill  and  mine  belonged  to  the  same  proprietors.' 

TitiinsU'ii  rroducing  Countries,  Production  and  Prices. 

It  is  only  within  the  last  twenty-five  years  that  tungsten  has 
become  an  important  element  in  the  mineral  uidustry.  Prior  to  that 
time  but  little  was  required  by  the  industries;  and  since  sufficient 
was  forthcoming  as  a  by-product  from  the  tin  mines  of  Cornwall 
nnd  Saxony,  there  was  no  incentive  to  prospect  for  tungsten  deposits, 
or  even  to  carefully  save  tungsten  ores  when  they  were  met  with  in 
niininjr  for  other  motals.  This  has  been  changed  by  the  discovery  of 
the  advantiifrcs  of  tungsten  steel.  So  great  was  the  demand  for  tung- 
sten ores  for  steel  making  that,  the  prices  advanced  very  rapidly,  and 
even  with  the  higher  prices  consumers  often  found  it  necessary  to 
make  contracts  ahead  in  order  to  ensure  a  supply  adequate  for  their 
rcquirc^u'ut^?. 

The  present  annual  production  of  tungsten  ores  for  the  world  is 
estimated  at  about  4,000  tons.  Exact  statistics  are  not  obtainable  in 
many  cases,  so  that  these  figures  are  only  approximate. 

A  general  view  of  the  prices  of  tungsten  ore,  the  quantities  pro- 
duced, and  the  chief  tungsten  producing  countries,  may  be  obtained 
from  the  following  tables: — 


I  Greenawalt,  Win.  E.,  Engineering  and  Mining  .Totirnal,  May  18,  1907. 
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World's  production  of  Tungsten  Ores  in  1905;  with  a  partial 
statement  for  1906.* 


Country. 


Great  Britain 

New  South  W»In»    . 

QueeuHland 

Simth  Auatntlia    .    . 

Tasmania    

Northern  Aiiatralia  . 

New  Zealanc) 

Rhixlegia. 

Aurttria 

Bolivia 

France 

Germany   

Saxony  .    

Portugal 

Spain 

United  States 

Other  countries 


Total 


1906. 


1905. 


Short  Ton'".       Value.       '  Short  Tons.       Value, 


271 
8»2 


22 


17 


81,34!t 
322,400 


7,130 
33,!»77 


ISO 

251 

l,.n82 

71 

St'i 


.'i5,271 
86,0!)0 

4«7,r.t« 

lt'>,446 
11,540 


7,.S!«) 


t>4 


22,400 


t)2« 


34S,867 


75 

2« 

42 

37 

320 

413 

803 

20 

4,000 


20,418 
26,2.50 
11,448 
16,184 
12,437 
!t!»,413 
32,111 
268,676 
7,000 

1,172,.'?72 


*  Mineral  resources  of  the  I^niteil  States,  I'.IOf!. 
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TiuKjxten  production  of  thi'  United  States  from  1900-1906  in  tons 
of  2,000  pounds* 


Year. 

Tons. 

Value. 

Value 
IK'rTon. 

« 

9 

liHIO 

46 

11.040 

240 

WOl 

179 

27,720 

1.-.5 

1902 

184 

.■«,11L> 

180 

1903 

292 

43,639 

149 

1904 

740 

184.000 

219 

HH15 

834 

257,4.36 

.308 

1006 

1,096 

443,160 

404 

*  The  Mineral  Indiuttry,  1906— p.  744. 

From  those  statistics  it  is  apparrnt  thnt,  during  the  last  few  years 
the  production  of  ores  of  tungsten  has  advanced  very  rapidly.  The 
accolorated  demand  seems  to  have  had  considerable  influence  on  the 
price  as  shown  by  the  increasing  average  price  per  ton  of  the  ore. 
For  1907  complete  data  are  not  yet  available,  but  we  believe  there  is 
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a  considernble  advance  in  the  tonnage  as  well  as  in  the  average  price 
per  ton. 

The  standard  for  concentration  for  tungsten  ores  is  60  per  cent  of 
tungstic  acid,  and  the  price  in  purchasing  such  ores  is  so  much  per 
unit— that  is,  for  each  per  cent  of  tungstic  acid  present.  When  such 
ores  are  quoted  at  $6  per  unit.  60  per  cent  ore  is  worth  $360  a  ton, 
and  75  per  cent  ore  is  worth  $450  a  ton. 

The  following  table  t'rmn  Mr.  Grt'cniiwalt's  papor'  indicates  the 
value  of  ores  of  various  grades  at  Nedcrland,  Boulder  county. 
Colorado,  for  :Mn,v.  1907,  when  the  price  per  unit  was  $9.50  for  60 
l>er  cent  concentrates. 

Basis  for  Purchasing  Tungsten  Ore. 


WO,  %. 

Valuf 

|>er  ton. 

WO,  %. 

Value  \Kr  ton. 

? 

8 

3 

10 

20 

100 

4 

ir, 

30 

180 

5 

21 

40 

»« 

10 

4<> 

50 

400 

15 

71 

(W 

1 

670 

The  highest  price  recorded  for  tungsten  ores  was  touched  during 
1907,  when  the  price  for  60  per  cent  ore  was  $11  per  unit.  Shortly 
after  this,  owing  to  the  depression  in  the  steel  industry,  the  demand 
for  tungsten  ores  weakened,  and  a  year  later  the  price  had  fallen  to 
about  $5.50  per  unit  for  the  same  grade  of  ore. 

Producing  Regions  in  (he  United  States. 
Boulder  counlij,  Colorado.^— Tha  wolframite  mines  of  this  region 
have  developed  rapidly  in  the  last  five  years,  making  this  the  greatest 
tungsten  producing  region  in  the  United  States.  There  are  within 
a  radius  of  a  few  miles  at  least  twenty  mines,  and  four  large  mills  for 
crushing  and  concentrating  the  ore.  (Plates  2  and  3.)  Some  of  the 
mines  have  reached  a  depth  of  400  feet.    It  is  reported  that  the  ore 


1  Engineering  and  Mining  Journal,  p.  952,  May  18,  1907, 

2  Much    of    the    iaformatioa    regarding    the    production    of    Boulder 
county  is  derived  from: — 

Lingren,  W.,  "  Gold  and  Tung-'  n  Deposits  of  Colorado,"  Economic 
county  is  derived  from :—  .         .  „     , ,       ^        » 

Oreenawalt,  Wm.  E.,  "The  Tungsten  Deposits  of  Boulder  County, 
Colorado,"  Engineering  and  Mining  Journal,  May  IS,  ISUi. 
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bo(lic3  are  as  well  marked  at  these  lower  levels  as  in  the  upper  work- 
ings. 

The  geological  relationships  of  this  region  nro  indicated  in  the 
aw.impnnyiiig  si<etfh  map  (Plata  1).  Boulder  city  is  situated  within 
flic  area  of  sodinifntary  rocks  which  occupies  the  eastern  portion  of 
thf  map.  To  tlii>  west  of  a  line  passing  north  and  south  through 
Boiildur,  the  rock  formation  changes  and  the  country  is  characterized 
I'v  ;  gneissoid  granite,  marked  by  pegmatite  in  the  form  of  dikes  and 
irregular  masses.  The  ore  bodies  seem  to  have  formed  in  late  fissures 
and  shattored  zones,  especially  of  the  pegmatite  masses. 

Hayden's  geological  map  of  this  region  indicates  certain  areas  of 
gneissoid  granite  as  auriferous.  Within  some  of  these  gol.l  areas, 
in  recent  years,  valuable  tungsten  deposits  have  been  discovered  and 
WDrkcd. 

The  output  of  these  mines  is  indicated  by  the  following  table:— 
'^''t^r.  Tons.  Value. 

lf*^>5 721        $350,000 

W06 820  

IftO" 982  375.000 

This  does  not  represent  the  full  production  for  1907,  but  only  the 
ore  =nld.  Owing  to  a  fall  in  the  demand  toward  the  end  of  1907, 
much  of  the  ire  produced  was  stored. 

The  deposits  consist  of  a  series  of  stringers  occurring  along 
fracturtil  zones  of  pegmatite,  which  is  associated  with  granite.  The 
ore  is  wolframite,  which  often  forma  a  cement  holding  together 
anguhir  fragments  of  broken  ix?gmatite,  and  giving  rise  to  a  breccia. 
Ground  fault  rock  seems  to  be  the  chief  filling  in  these  so  called  veins. 
This  structure  is  admirably  shown  in  the  illustration  of  a  polished 
specimen  of  ore  from  the  Conger  mine.  The  black  radiating  mineral 
is  tlic  wolfniniite.  (Si'e  Plate  2.)  The  ore  bodies,  while  fairly 
continuous,  must  not  be  regarded  as  well  defined  veins.  As  a  rule  the 
ore  stringers  are  quite  narrow— J"  to  2"  wide.  In  some  exceptional 
cases  they  may  expand  so  as  to  include  wolframite  masses  6"  across. 
The  ore  is  usually  very  fine-grained,  or  massive,  seldom  very  drusy. 
The  massive  ore  resembles,  in  a  degree,  very  fine-grained  magnetite. 
Other  tungsten  minerals  are  not  frequent. 

The  geological  relationships,  and  the  extent  of  this  tungsten  area 
may  be  gathered  from  the  accompanying  sketch  map  (Plate  1).  The 
topographical  detail  of  this  map  is  from  Drumm's  map  of  Boulder 

12804—2 
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county— tJ'p  ;oologii-ftl  outline  is  according  to  Ilnyden's  Geological 
Atlas  o  .\'jrntlo.  The  tunpsten  mines  are  indicated  according  to  a 
sketch  prepared  hy  Professor  R.  D.  George,  State  Geologist  for 
Colorado.     (Plate  1.) 

Rarnhhurf).  CWi/./cHia.'— This  tungsten  field  was  discovered  only 
a  few  years  ago,  but  has  already  taken  the  second  place  in  this  branch 
of  mininfi-  in  the  United  States.  The  ore  is  schcelite,  occurring  in 
the  quartz  veins  in  granite.  The  scheelitc  is  grnnulor,  and  almost 
white  in  colour— very  fresh,  and  unusually  free  from  intermingled 
gangue  minerals.  The  ore  is  said  to  occur  in  '  kiilneys,'  which  nt. 
times  attain  ?00  jwunds  in  weight.  These  mines  are  situated  quite 
conveniently  near  railway  transportation.  Tlie  ria  over  which  the 
good  deposits  aru  distributed  is  said  to  be  comparatively  <mnll.  The 
chief  towns  for  thtis  ^e^'ion  nro  .Tohann«•sl)ur^'  and  Uan.lsbnrp.  Ac- 
conlinii  to  a  .•onimuni.'ation  from  the  Atolin  Mining  Company, 
tluy  produced  .'.Oil  tons  of  schoclite  .-oncentrnte  between  July.  l&Oe, 
and  .Itily,  1W8.  After  the  decline  in  the  tnnirsten  imla^try.  due  to 
the  eonjrestion  of  the  stwl  market,  in  September.  1007,  the  mines  of 
this  Company  were  closed  temporarily. 

Snake  Bange,  Eastern  .YeivitZa.'— Geologically  this  tuuRstcn 
region  is  marked  by  the  occurrence,  in  a  large  boss  of  granite,  of 
quartz  veins  carrying  hubnerite,  scatteretl  irregularly  through  the 
quartz  mass.  Occasionally  there  is  a  tendency  for  the  hiibnerite  to 
become  more  prominent  toward  the  border.  The  granite  mass  is 
surrouiulnd  b,v  metamorphosed  sediments,  btit  the  ore  veins  do  not 
extend  into  this  series.  Scheelite  occurs  sparingly  along  with  the 
hiibnerite.  but  wolframite  is  not  known  in  these  deposits. 

Other  tungstvn  prodmlng  States  nrc :— Ari/.onii,  Alaska,  Con- 
necticut, Idaho,  Montana,  New  Mexico,  Oregon.  .sJoutli  Dakota,  and 
Washington.  At  present,  these  States  supply  only  a  relatively  small 
portion  of  the  total  production  of  the  United  States. 

Tungsten  Development  in  India. 

Recently,  an  agent  of  the  Carnegie  Steel  Company,  exploring  for 

ores   of   manganese   in   Nagpur   distriot.    Central    Provinces,   India, 

obtained  from  some  prospecting  pits  samples  which  were  determined 

in  the  laboratories  of  the  Geological  Survey  of  India  to  be  wolfra- 


1  For  muoh  of  this  information  thp  writ*^  is  in(IeV>te<l  to  Mr.  Detiolia 
of  the  firm  DeGolia  artl  Atkins,  San  Frnncisro,  California. 

2  F     B.    Weeks,    "  Tungsten    Deposits    in    Snake    RaiiRe.    White    Tine 
County,  Fa.t"rr  Nevada,"  Bull.  340.  TJnitM  States  Geological  Survey,  1908. 
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mite.  This  is  a  new  location  for  the  occurrence  of  wolframite  iri 
situ  in  iH-iiiiisiihir,  only  mv  "ucli  plniT  licinjr  previously  on  record. 
Tht'sc  dip<i>its  sccni  to  be  (|iiflrtz  veins  currying  much  tourmaline  and 
very  coarsely  <'rystnllize(l  wolfruniitc. 

From  a  preliminary  (lescriptioii  l.y  Mr.  L.  fxiirh  Fermor,'  of  the 
Geological  Survey  of  India,  the  following  extracts  are  made  :— 

'  The  wolfram  dcpiwit  liis  within  the  Ijouiuinries  of  Agargaon 
village  area  or  mauza,  in  the  Unircr  tnhsil.  This  village  lies  on  the 
south  bunk  of  the  Kagan  river  at  a  iwint  atmut  seven  miles  south- 
east of  .Maunda  (nine  miles  \<y  hulloek-eart  road).  .Maunda  is 
twenty  miles  east  of  Nagpur  nu  the  main  r(ia<l  from  Nngpur  to 
Kuipur.  The  pit  where  the  wolfram  was  first  found  lies  about  three- 
(Hiarters  of  a  mile  south  by  a  little  west  of  the  village,  on  n  low  ridge 
of  mica-sehif      striking  X.  C5"  K. 

'The  rocks  seen  in  this  section  consist  of  niieaecous  schists,  fre- 
quently containing  abundance  of  tourmaline:  with  some  layers  of 
tine-grained  tourmaline  schist;  some  of  the  less  crystalline  form  of 
schist  known  as  phyllite,  and  some  of  fine-grained  quartzitcs. 
The  quartzites,  which  occur  townr.ls  the  south  end  of  the  section,  are 
of  subordinate  importance  as  compared  with  the  mica-schists,  and 
there  is  every  frradation  between  the  quartzite,  through  micaceous  or 
scricitic  quartzite,  to  the  mica-x'hist.  Interbeddcl  with  these  schists 
there  are  several  lenticular  masses  of  quartz  varying  up  to  eight 
inches  thick.     The  mica  of  these  schists  is  chiefly  n  white  mica. 

'In  the  portion  in  which  the  (xisten<'e  of  wclt'ram  lia-  been  proved 
four  trenches  have  been  put  across  the  strike  of  the  riilgc.  None  of 
tiiesc  have  been  carried  to  a  greater  depth  than  eight  feet,  because 
the  Deputy  Commissioner  of  the  district  has  fixed  this  as  the  maxi- 
mum depth  to  wlii<-h  the  surface  (.f  the  land  niny  be  turned  up  under 
an  exploring  licence. 

'Each  trench  also  shuws  several  quartz  vein^  interliedded  in  the 
schists  and  varying  in  thickness  from  a  snnill  fr.oefion  of  an  inch  to 
as  much  as  eighteen  inches,  though  this  thickness  is  exceptional.  In 
some  cases  the  <iuartz  veins  are  in  th<'  mica-schists,  but  they  tend  to 
be  more  closely  associated  with  the  tourmaline-schists.  When  in  the 
latter  the  quartz  sometimes  takes  the  form  of  a  series  of  numerous 
small  veins  el,, so  together,  and  often  joined  up  by  small  cross 
stringers. 


igoe'  ''"*"''•  '^«>''>K'''''>I  f^uivey  of  India,  Vol.  XXXVI.  p.  301,  Calcutta, 
12801— 2J 
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'  The  thinl  Ironcli  from  tho  watercourse  Mction  wa*  ViH  feet  long. 
It  Bhowe.1  «v.rnl  (iimrtz  v.iiw  of  thioknc«ge»  of  three  nn.l  four 
inchc-».  with  ..UP  ojtpun.linu  to  a*  much  as  eighteen  inches  in  one 
pla«i'.  Th.r.'  wore  uUo  a  Uirgo  nunilwr  of  very  thin  veins  wherever 
the  tournmliiios.-hi»t-i  apiK-aroil.  Ah  in  tho  second  trench,  th.sc 
toumialine-sciiist-.  w.rc  l.ri'.'i'iati.l  by  thin  veinlcts  of  mica-schists 
with  the  ».liist(>*ily  poniUfl  to  that  of  the  tourmaline-schist. 

'  In  size  th.-  wolfram  iii.livi.lunU  vary  from  very  small  up  to  a* 
much  as  four  to  five  inches  acrocs;  between  one-half  and  two  inches 
seems  to  \k-  tho  most  iismil  fi/.o. 

'  Besi.Ui  ...'.•iirrinK  in  tin-  «niartz  the  mineral  sometimes  occurs  in 
the  mica-schist  ci.isc  t..  tli.'  .nuirlz:  but  the  mica-schist  is  then  extra 
•ich  in  quartz. 

'  Sut«.iiucnt  to  the  oriminal  tind  of  wolfram  in  situ  in  the  quartz 
reins  scvornl  suinll  poi'k.'ts  of  wcathcrcl  out  nuffgi'ts  have  been  foun.l 
at  tho  surface.  These  iiii^'tccts  are  sometimes  oiij  to  throe  inches  in 
diameter,  and  often  c.nsist  prn.tically  entirely  of  wolfram. 

•The  w.ilf.am  occurs  in  quartz  veins,  intercalated  in  a  series  of 
mica-schistrf  and  tourmaline-schists,  and  tendiiitf  to  be  more  closely 
associated  with  the  toiirmaline-.schists. 

'Til"  si-hists  ar.'  a  imrt  of  the  Dharwiir  series.* 
'The  quartz  veins  have  been  grauulitized  nn.l  in  places  squeezed 
into  lenticles;  tho  euclose<l  wolfram  has  often  been  brecciated;  whilst 
portions  of  the  tourmaline-schist  have  been  enclosed  in  the  quartz, 
and  the  neiKlibouriuK  tourmaline-schist  also  brecciated. 

'The  close  association  of  the  tourmaline  and  the  wolfram  suggests 
that  these  two  minerals  are  genetically  connected. 

'  Should  these  veins  be  found  to  continue  in  depth  as  rich  as  tn.  y 
have  proved  at  tho  surfac  I  believe  it  is  ^Ir.  Kellerschon's  intention 
to  erect  a  concentration  plant  on  tho  spot.  Should  the  other  conces- 
sionaires on  the  strik"  of  the  wolfram-bearing  belt  of  schists  find 
wolfram  in  their  elaiins,  they  will  probably  arrange  for  the  Carnegie 
Company's  mill  to  treat  their  ores  as  custom-ore. 

'  An  analysis  of  some  broken  crystals  and  fragments  of  wolfram 
sent  by  Mr.  Kellerschon  to  tho  Carnfgie  Steel  Company  in  America 
gave  the  following  result: — 

iThe  unl.l  foriLuti..!.  of  i>Piiinsu1;.r  Imlia.  Tlii»  -^ries  iii<lii(les  iwiii- 
fo9»ilif«ri>u»  iiuirh  niptnnuirpho«<"(I  rook  <>v.>ilyiii«  the -Riieisses.  Apparently 
wmcwhat  sioiilor  to  the  Caiiixlian  Iliiioiuaii. 
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TunRtten 51  •.'>!> 

Iron l*-'-" 

Mangnnece 2  "W 

Silira 340 

Phosphorus O-OIP* 

Thii  occurrence  closely  rfscmhlog  the  Moooe  Rivtr  tiin(r*ten  d*- 
jiodits  in  the  following  point":— 
(       Intorl)C(l(icJ  voinn. 
ih)  in  the  gold  formation  of  the  region, 
(e)  much  pinchc<l  into  lenses,  and 
((f)  the  ai«ociation  of  tourmnline,  and  tungsten  ores. 

In  the  Nova  Sootian  deposits,  tourmaline  is  quite  subonlinate — 
occasional  needlM. 
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(  ANAIHAN   TIXUSTKN   (K  (TUUKXrKS. 

.\ii>  ^  Si  irn\. 

fii/ic  Hill, III. 

\n  tile  "priiiu  'if  l^i'^  II  iiiii(f«ti  II  liiariiiK  <lc|K>«it  wa»  iliii-ovored 
in  Invi'rni''"'  cimiit.v,  ('ii|t«'  Hr«'t"in,  lu'nr  Nnrthonst  Mnrjjaroe  on 
Tom  Murphy«  brook,  wbii-h  i«  a  tril>ut»ry  of  Bi|{  brook,  riowiiiif 
wcKtwiird  into  it,  midway  bt'twccii  Pini'  atid  Co«(ly  brooks. 

All  orp  Humplf  from  thin  prixpcrt  was  nsituytd  by  Mr.  V.  II. 
Mnxoii,  wbo  ooii<*ludi<d  that  the  niiiioriil  wa4  nianKsno^o  wolfniniite, 
a  iwitiir  wi'il  in  ai'ford  witli  iii  *  aiinly^i*' : — 

Tiiii(r«tio  uei.l fi«-32 

Silica •!•;;.' 

Miiimniii -!• 1'2-Ol' 

Iron 0  12 

It  thus  apix'orK  tliat,  t'lc  mineral  I'lmtains  very  littlr  iron,  is  high 
in  niiingani''*!'  and  that  it  is  very  t>i>ieul  hiibnorite. 

In  the  Miiioral  Iiidii-'try  for  I'.VK)  (p.  rtSS)  wc  roail  of  a  discovery 
of  wolframite  in  Invi-niefts  county.  (\B.  The  analysis  fieems  to  be 
Mason's,  but  with  a  mi'<taku  in  the  decimal  point  for  the  iron  value. 
This  new  form  for  Mason's  analysis  is: — 

WO, m-^-2 

SiO, (5-2.1 

Mn iL'-fe 

Fe 12  iio 

It  is  almost  ciTtaiu  tlint  (••12''^  ha<  Ih'oii  cntcrod  as  \l'"c.  With 
such  a  high  in^n  value  the  mineral  would  he  called  wolframite,  and 
so  we  reail  in  several  iiKslances  of  wolframite  from  Northenai  Mar- 
garee,  C.B. 

The  iK'currcnce  of  hiihnerite  near  EineraM,  Inverness  county, 
C.H.,  is  also  recorded.  The  writer  is  of  the  opinion  that  there  is  only 
one  discovery — Emerald  and  Northeast  ilargarec  boinp  rural  post- 
offices,  mori'  or  li'ss  close  to  the  tunjT'tcn  discovery,  and  that  no  wol- 
framite   has    been    found.      Published    records    sometimes    jrive    the 

I  Ross.  A.  ('..  .lomiKil  of  the  Milling  .Sooietv  of  Nova  Sc,  ti.i.  Vol.  V, 
part  1,  p.  33. 
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linpn'xoii'ii    tliHt    w.ilt'niniiti'    dciMiri    iit    Xorlho««t    MarR«rc«    an<l 
hiihiirriti'  lit  Kiiirnilil.' 

Tfii'  niiniTiil  liii»  Imi-ii  ruri'fii!lj^«iiiily»c<l  by  Mr,  Jnhtuton,  nf  thi- 
OcoloKK'ul  Survey,  witli  tin-  fullowiiii:  result:— 

\V<> 74;."i 

MmO, *''«PC 

MnO 22:3 

FeOn 0  47 

CnO ooa 

MirO O**" 

SiO, l-IT 

T..tai nn-flo 

Siwciric  gravity 6'97r> 

Thp  liiibiieriti'  o<cur»  in  «rystnl.i  and  crystal  cliistt'rs  Hcattercl 
thri)UKli  11  milky  <iiiartz  mas>.  A<»oi-inte>l  with  the  hiibnoriic  is  it 
•mall  aiiiiiuiit  nf  clmlnipyritc.  iiihl  aUo  a  soft,  black,  cnrtliy  siil.- 
gtaiicc,  probably  an  oxide  of  iiianxnncse  rcaultinR  from  the  decoin- 
pogitioii  of  the  hiibiierite.  Near  Murphys  brook  ;•  block  of  i|uart/. 
hiiblierite  ore  was  discovered,  aiicl  this,' when  broken  up,  yiddid 
•bout  half  a  ton  of  ore  with  the  analysis  first  quote«l  above. 
(80  :!l";  WO,).  The  weight  of  tlu'  block  was  about  one  and  a  half 
toiH.  Those  ill  ehur({<'.  after  breaking  up  'b'^  mas^,  proeeided  to 
link  a  >iiiall  shaft  and  ilrift  l)oth  ways  into  the  steep  hillsides  on  both 
»ides  of  the  brook  near  which  the  block  had  l>een  found.  Their 
geiiernl  conciiisioii  was  that  they  were  dealinir  with  a  lenticuliir  ma*s 
which  pit. died  out. 

On  visiting  this  prospect  in  May,  VM)S,  the  writer  concluded  tliiit 
tlie  ore  iiuartz  mass  had  been  a  loose  block  which  had  rolled  fr  m 
the  hillside  to  the  south  of  Murphys  brfK.k.  The  rock  in  which  do 
work  has  be«Mi  done  is  a  reddish  biotite  pranite,  containing  little 
orthocbisi'  and  m\ieh  plaBioclase.  The  biotite  is  much  deconipo-erj. 
This  granite  forms  part  of  a  boss  which  is  overlaid  by  old  Palaozoic 
slates  and  shales.  Just  near  the  contact  the  slate  is  altered  to  a  hnr<l 
greeiii-h  lime  silicate.  The  niicroscoiw^  shows  that  the  rock  is  iiiaile 
up  almost  entirely  of  seconilnry  preen  aeicular  hornblende,  yellowish 
epidote.  and  secondary  quartz.  This  fact  means  that  the  granite  i< 
intrusive  into  the  slate-;,  and  that  it  has  metamorphosed  it  to  the 
green    type     above   mentioned.       The   mine  where    the   hiibnerite 

1  .lohn-ton.  1{.  A.  A.,  "  MolyWenum  and  Tung^tfii,"  p.  l:i. 
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boulder  wns  found,  is  situBtod  nenr  the  boundary  between  the  slate 
and  granite,  but  on  tlie  granite  side  of  the  line.  The  wooded  granite 
hill  slope,  south  of  the  brook,  is  marked  by  the  occurrenee  of  many 
large  quartz  masses,  probably  <lerived  from  quartz  veins  in  granite, 
hidden  by  the  vegetation  an.l  humus.  This  valley  seems  to  be  very 
promising  ground  for  prospecting— searching  for  quartz  veins  and 
float— and  carefully  examining  the  quartz  for  hiibnerite  or  wol- 
framite. The  situation  is  ideal  for  the  occurrence  of  tungstei 
bearing  quartz  veins  in  the  granite  or  altered  slate.  In  such  pros 
pelting  an  examination  should  be  made  for  tin  as  well  as  foi 
tungsten.  Panning  and  assaying  the  stream  gravels  might  give 
valiuible  infonuLtiiin. 

An  nvcnipe  analysis  of  the  quartz  hiibnerite  fragments  collected 
when  the  prosjieet  was  visited  gave  the  following  asays: — 

WO !>-74% 

FeO 5.67CJ, 

Some  of  till'  saiiil  and  gravel  from  the  stream  bed  was  washed,  and 
the  resulting  ecjiu'cutratc  on  analysis  yielded  the  following:— 

W0.1 0.47^-^ 

The  aeounipanying  sketch  map  illustrates  the  geoUigioal  and 
topcgraphical  relationships  mentioned.  This  map  is  based  on  the 
maps  prepared  by  II.  Fletcher  for  the  Geological  Survey  of  Canada. 
None  of  the  maps  contained  in  this  report  attempt  more  detail  than 
is  necessary  to  an  understanding  of  the  outline  of  the  geological 
relationships  and  topography  of  the  region.  These  sketch  maps  have 
been  drawn  by  George  Wriglit,  Esq.,  B.A.Sc,  of  the  University  of 
Toronto.     (Plate  4.) 


MooKe  fHirr,  Halifax  County. 

Several  years  ago  a  trapper  brought  to  the  Cariboo  mines  a  heavy 
white  stone  which  he  had  picked  up  about  ten  miles  from  Cariboo  in 
the  direction  of  Moose  river.  The  high  density  of  the  piece  was  its 
chief  characteristic.  For  some  time  it  remained  undetermined,  when 
finally  one  of  the  men  on  leaving  this  camp  to  proceed  to  California, 
broke  off  a  fragment  and  took  it  with  him.  It  was  there  recognized 
as  scheelite,  and  the  bearer  was  engaged  to  return  to  Nova  Scotia 
and  search,  w  li  a  view  to  discovering  the  mother  lode  from  which 
the  mass  had  been  derived.  The  search  in  Nova  Scotia  was  fruitless. 
This  information  was  obtained  by  the  writer  from  Professor  Wood- 
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mfln  of  Dalhousie  College  and  from  llr.  Getschel  of  the  Cariboo 
mines. 

On  visiting  the  Moo=c  River  gold  mines,  special  inquiry  wa-<  made 
as  to  the  occurrence  of  minerals  of  tungsten.  Mr.  A.  L.  McCallura, 
assayer  of  the  mines  at  the  time,  had  in  his  possession  a  specimen  of 
white  quartz  containing  a  canary  yellow  mineral  which  was  at  once 
recognized  as  tungstite.  This  specimen  had  been  broken  off  a  qu.irtz 
boulder  some  two  miles  west  of  the  mines,  a  short  time  before  by 
Messrs.  Currie  and  Reynolds  while  out  hunting.  On  learning  the 
nature  and  value  of  the  yellow  mineral  the  three  gentlemen  above 
mentioned  searched  the  region  vcrj'  carefully  for  the  parent  deposit 
with  very  satisfactory  results. 

More  recently,  after  my  first  visit  to  this  field  and  possibly  in 
some  measure  resulting  from  it,  several  very  promising  deposits  of 
scheclite  were  found  in  the  vicinity  of  ^[oose  River  gold  mines. 

The  three  gentlemen,  Messrs.  McCallum,  Reynolds,  and  Currie, 
followed  up  the  discovery,  and  made  determination  of  tungsten  in 
qiiartz  drift  by  very  systematic  exinuination  of  drift  and  croppings  of 
quartz  veins  in  the  neiphliourhood.  By  examining  the  exposures  in 
the  river  beds,  and  by  trenching,  they  had.  by  the  end  of  September, 
located  at  least  six  veins  of  quartz  bearing  scheelite.  It  is  now 
ceuerally  agreed  that  the  trapper's  scheelite  samples  were  collected 
from  these  same  deposits  near  Stillwater  brook. 

Geological  Relationships. — The  gold  bearing  slate-whin  series  in 
the  region  is  here  folded  into  a  gre.it  anticline,  with  an  east  and  west 
^trike.  On  the  north  flank  of  this  great  fold  about  two  miles  west  of 
Moose  River  settlement,  and  one  hundred  yards  north  of  the  crest  of 
the  anticline,  in  the  vicinity  of  Stillwater  brook,  the  slate-whin  gold 
series  is  cut  by  several  intcrbedded  veins  of  white  scheelite  bearing 
quartz.  This  group  of  veins  is  indicated  very  accurately  on  Mr. 
Faribault's  geological  map  of  the  region,  but  not  until  recently  was 
it  known  that  they  carried  any  constituent  of  value.  The  largest  of 
these  veins  reaches  a  maximum  of  22"  as  exposed  in  the  bed  of 
Stillwater  brook,  all  the  others  being  relatively  smaller.  In  some 
(•ii>es  the  quartz  vein  is  represented  by  a  series  of  lenses  from  2"  to 
Ci"  across  and  6"  to  15"  long.  These  disconnected  lenticular  veins  are 
rcliitively  richer  in  scheelite  than  the  large,  sharply  walled,  con- 
tituious  veins  where  the  scheelite  occurs  only  along  the  selvage,  at 
the  most  penetrating  only  an  inch  or  two  into  the  quartz  mass.  In 
contrast  to  this,  the  scheelite  in  the  lenticular  masses  frequently 
makes  up  a  third  vt  .-  quarter  of  the  wh"le  quartz  scheelite  .    pregate. 
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Tlie  slate  wln'ii  fresh  is  very  cleavable,  greyish  iis  colour,  and  well 
imprcgiiiitcd  with  arscnopyrite  in  the  vicinity  of  the  veins.  Where 
altered  by  the  oxidation  of  the  arsenopyrite  it  is  rusty,  and  crumbles 
readily.  The  vcin^  follow  the  rock  formation — strike  east  and  west. 
dip  about  S0°  north.  In  some  instances,  as  shown  by  the  big  vein  ia 
the  bed  of  tlie  brook  (Plate  5),  well  defined  stringers  penetrate 
the  country  rock.  Several  instaiu'es  of  dislocation  by  northwest, 
southeast  fiuiltiiifr.  >vifc  nbservcd.  This  region  is  entirely  free  from 
igneous  rock  of  any  kind,  the  nearest  being  bosses  of  granite,  about 
six  miles  to  the  southeast. 

Thet^e  veins  are  approximately  parallel,  and  are  all  contained  in  a 
belt  of  not  more  than  one  hundred  yards  wide.  In  some  cases  they 
are  so  close  together — 5  or  6  feet  apart — as  to  make  it  possible  to  pro- 
fitably mine  two  or  more  together.  West  of  Stillwater  brook  I  am 
informed  that  their  extension  is  indicated  by  quartz  drift.  East  of 
this  brook  for  a  quarter  of  a  mile  their  constancy  has  been  proved  by 
trenching.  The  geological  relationships  are  indicated  in  the  accom- 
panying sketch  map  which  is  based  on  the  map  by  J[r.  Faribatdt  of 
the  Geological  Survey.     (Plato  C.) 

M'neralogical  Associ'ilioii. 

The  quartz  is  white  and  glassy — not  the  type  that  carries  good 
gold  values — and,  it  has  been  said,  constitutes  the  largest  part  of  the 
well  defined  veins.  Tu  some  instances  the  central  parts  arc  drusy, 
showy  quartz  crystals.  In  the  smaller  veins  the  quartz  is  relatively 
much  less  abundant,  free  from  druses  and  rather  milky. 

Second  in  quantity  in  these  veins  comes  the  scheelite,  which  in 
the  selvaye  of  the  larger  veins  penetrates  the  quartz  irregidarly, 
forming  masses  up  to  two  or  three  cubic  inches  in  volume.  In  the 
lenses  of  the  smaller  veins,  the  scheelite  frequently  seems  to  form  the 
core  of  the  mass,  is  slightly  reddish  brown  in  colour,  cleaves  fairly 
well,  and  sometimes  suggests  that  these  large  cores  of  scheelite  are 
really  deformed  crystals  (simple  pyramids).  Sometimes  the  surface? 
are  curved  from  deformation,  and  blades  and  strings  of  quartz  pene- 
trate the  scheelite. 

An  analysis  of  the  scheelite  by  Mr.  D.  E.  Be>-non  gave  the  follow- 
ing result : — 
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Kiiiitti'd  'Quartz  Viiii>,  Stillwatir  15io<k. 


Part  iif  a  l,<ii»<' of  (tri',  .M(hisi'  KImt  T\me»tiii  MiiiiH.     IUm    •  -late,  Dark  (iny  ArstiiMj.yrite. 
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Third  in  iiiiportiiiici'  niUDiit;  the  niineraU  CDmniiu'il  in  thi'S<^  \v\nn 
cuiupr*  ar-onop.vritc.  Ii  is  t-xtri'iui'ly  abundant  in  tlio  a<ljninini;  slate 
(single  embedded  crystals  from  i"  to  i"  lonjf),  nmkiriff  up  at  tinies 
10%  of  the  slate  muss.  In  the  vein  prop»'r  it  seems  to  form  the 
selvage  on  some  of  the  lenses,  making  up  musses  un  inch  or  two 
thick,  and  twice  as  lung.  This  arscnopyritc  is  quite  tine  uraiiicd  and 
massive.  So  abunilnnt  is  it  that,  in  concciitniting  the  schi  elite  by 
Wilfley  tables  or  Frue  vanners,  I  should  exiH'ct  that  the  iirscnopyrile 
of  the  slate  and  vein  together  would  make  at  li'ast  half  the  percentage 
of  the  sclieelite.  It  woidd  probably  be  necessar.v  in  nn.v  methoil  of 
Concentration  to  provide  for  the  removal  of  the  arsi'iiopyrite  liy 
means  of  an  electro-magnet.  On  plate  Xo.  '>  a  cross-section  through 
one  of  the  lenses  is  shown,  and  the  assocMatiun  of  the  three  chief 
minerals— quartz,  sclieelite,  and  arscnopyritc — is  well  illustrated, 
The  clear  white  mineral  is  rpiartz.  the  r"u,Th  white,  at  times  some- 
what bu*T,  i^  scheelite.  In  the  sclieelite  tlure  are  man.v  veiidi'ts  of 
quartz:  the  latest  of  the  minerals  to  be  deposited. 

These  three  minerals  constitute  practically  the  whole  of  the  vein 
matte."  Slender,  black,  tourmaline  needles  are  sometimes  observed 
penctratii.g  the  ijuartz. 

Xo  pyri*e,  pyrrhotite,  or  other  sulphidi — excejit  the  arseir  pyritc — 
has  been  observed.  This  is  very  remarkable,  since  these  minerals 
are  very  abundant  in  the  gold  mines  two  miles  to  the  east.  Xo  native 
gold  has  been  seen,  and  according  to  assays  made  by  Mr.  McCallum, 
no  eeonomic  amount  of  gold  or  silver  has  been  found  in  the  arscno- 
pyritc. Equally  remarkable  is  the  absence  of  wolfrr.inite  and  liiib- 
neritc.  Some  yellowish  stains  on  fractures  in  the  scheelite  suggest 
slight  alteration  into  tungstite. 

Since  the  discovery  of  the-c  deposits,  si^heelite  has  been  found  in 
the  workings  of  the  Mooso  Kivcr  mines^two  miles  to  the  east — and 
I  am  informed  that  a  mass  weighing  several  pounds  was  picked  up 
on  the  dump  of  the  Tuquois  gold  mine,  about  one  and  three-quarter 
miles  east  of  Stillwater  bnxik.  This  seems  to  indicate  the  possible 
extension  of  the  scheelite  zone  east  and  west  for  a  distance  of  two 
miles.  At  the  time  of  writing  we  have  very  little  information  to 
assist  in  indicating  the  limits  of  the  scheelite  area. 

The  Ore. — Incidental  to  the  prospecting  and  th»'  work  on  the 
shaft  started  on  one  of  the  veins,  a  small  quantity  of  scheelite  ore — 
possibly  two  tons  in  all  at  the  end  of  September — had  been  produced. 


28 


Mr.  McCallutn'  informs  u»  thiit  an  n**fl.v  of  n  »amp1«,  reprMenting 

approximately  the  whole,  reiiultcd  as  follows : — 
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Oxides  of  Fc  1.11.1  Al 7-70 

An  analysis  by  Mc(  'allum  of  the  pure  «checlitt  gave  the  following 
result : — 

WO, 79-84% 

CttO 2011% 

The  specific  gravity  was  found  to  be  6  10. 

By  December  some  of  the  exploration  pits  on  the  scheelite  claims 
had  reached  a  depth  of  twenty-five  feet.    (Plate  7.) 

It  is  of  interest  to  learn  that  concentrntes  coilocted  at  the  Cariboo 
mines  a  few  miles  north  of  Moose  river  were  found  on  chemical 
examination  to  contain  0-22^,  of  tungstic  acid.  A  sample  collected 
in  June,  1908,  at  the  Moose  River  mill  contains  0-52%  tuugciic  acid. 

lioUga  Mines. 

These  gold  quartz  mines,  which  are  situated  in  the  northern  part 
of  Queens  county,  were  operated  on  a  large  scale  for  several  years, 
but  have  been  long  closed,  .  .id  most  of  the  machinery  has  either  been 
removed  or  rusted,  hence  is  now  valueless.  Several  larjre  companies 
operated  here  nearly  tw<nty  years  ago,  and  even  yet  there  are  aboiit 
twenty  families  occupying  the  cottages  built  for  the  miners.  The 
gold  was  mostly  free  milling;  concentration  and  cyaniding  were  not 
practised.  From  the  Ballou,  Minneapolis,  ~'  ^Tolega  mines,  con- 
t-entrates  were  collected  for  assays.    In  the  c  ;  the  first  two  the 

material  was  obtained  from  the  flumes  through  which  the  tailings 
from  the  stamp  mills  flowed  away.  At  the  Molega  mines  a  small 
concentrator  had  been  established  to  work  over  the  tailing(S,  but  it 
was  only  an  experiment.  From  these  old  concentrates  I  secured  a 
sample.    There  were  other  large  mines  which  I  did  not  visit. 

The  chemical  analysis  of  these  concentrates  failed  to  show  even  a 
trace  of  tungsten.  This  is  surprising,  when  we  remember  that,  in  at 
least  one  of  these  mines,  scheelite  had  been  observed  when  the  mines 
were  '!n  operation. 

'  McCallui!..  A.  L.,  Canadian  Mining  .Tf.iirna!,  !90¥.  p.  156 
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TliP  (f'  ''!  <|uarlz  i-  in  tii'-t  i-a-i'*  hijilily  riiiicrnli/.t'il,  ami  viry 
proiiiiiii'iit  Mriiiiii(f  tlii'f  luHvy  iiiiiii'raU  i^i  arspiiopyriti-,  »<>  tliiit  t.^  il;i.v 
till"  "•"iii-ciitratis  iiiitflit   i)o-«i-s  ail   iiiltlitionnl  valm-  for  tho  nrxi'iiic 

c'Miitriit.     Till'  t{i'il"B'''"'   fnrm.it i'lin   hire  an-  "{  th Iiitnoli    N^ivu 

Si'iiiinn  giilil  boarinjf  type — ahoriiotiiiu  bund*  of  iilato,  oinl  slatv 
quartzito  locally  ralloil  wliin— ami  in  this  serif*  occur  bftnilH  of 
quartz.  luokiiiK  liki-  vein*  n-*  flu'y  npiH-ar  on  the  mirfocc.  I  am  in- 
forimil  that  lln'y  arc  frpinuuly  rather  of  the  nature  of  (rrca;  !■  -iMrcl 
viiin  now  fiililril  with  thi iitMiiiiiiK  rock  into  (front  anticline^. 

In  the  Ballon  niiiu-i  ninny  year"  hkh  Mr.  W.  II.  I'ii"<t'  <)1>->tv..1. 
in  lonii"  of  the  smaller  cross  itrinttirs.  the  oei'iirrenec  of  dchielite. 
In  1Sn4,  Pr.  Hoffmann— then  eheniiHt  to  the  ('...oloRical  Suney  of 
I'aiiada— ili'si-rilies  the  mineral  in  follow-'-': 

•A  li({ht  smoke  jrriv.  -iili-transltieent,  massive  mineral  with  a 
vilreoiis  lii>iri'  ....  a--ui>iiUMl  with  a  little  arseiiopyrito  anil  pyrite 
in  a  ipiiirtz  lenil  intersectlntr  the  main  aurif'Toin  vein.' 

Specimens  of  this  mineral  anoH-seil  by  Mr.  K.  A.  A.  JohiHtoir' 
ftlvo  the  f.illiAvintr  re-iilt:  — 

WO T'.tni-; 

Cat) 11>-«09J. 

COj •7l'-r 

Ir.sohil.lo •11'^r 

Total n9-«:}'; 

The  mineral  thus  appears  to  I.,  n  luarkulily  pure.  Its  ^peeitie 
gravity  was  founil  to  be  fi-OOJ. 

The  si'heelitc  ilocs  not  -.  iiii  to  have  been  prominent,  nor  has  it 
been  reporteil  from  any  of  the  oilier  mines  of  this  camp.  At  the  time 
of  my  visit  I  examined  several  of  the  dumps,  but  without  observins 
any  trace  of  tunjfsten  bcariiijj  niineral-i.  A?  these  mines  arc  not 
being  worked  at  present,  the  best  evidence  available  is  that  to  be 
derived  from  the  chemical  examination  of  the  concentrates  collected. 
Unfortunately  no  data  are  to  hand  as  to  the  proportions  of  concen- 
trates to  tailings.  At  several  of  these  mines  great  quantities  of  tail- 
ings could  be  concentrated  at  a  very  low  cost. 

1  Ri'port  of  the  Geological  Survey  of  Canada,  Vol.  TX.  1»9«.  p.  ^.1  A. 
'  tloffinanu,  O.  C.  Report  of  the  Geological  Survey  of  Canada,  Vol.  VII, 
1894.  p.  U  R. 

s  Repoit  of  the  Geological  Survey  of  Caaadi.  Vi>l.  VIII.  IH'.J.  p.  9  11. 
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New  Jios.i. 
For  sonip  years  pnst  there  have  been  rumours  of  the  discovery  of 
tin  ore  in  the  vicinity  of  Lake  Ramsay  in  Lunenburg  couiity,  X.S. 
Two  years  ago,  while  sinking  a  pit  on  decomposed  pegmatite,  Messrs. 
Reeves  and  Kcddy  came  across  a  little  cassitorite  as  part  of  the  rock 
mass.i  The  siM'cimons  were  examined  and  determine.]  by  the  mineral- 
ogists of  the  ecological  Survey;  also  by  Mr.  Piers  of  the  Provincial 
Museum  of  Halifax,  so  that  there  is  no  longer  any  doubt  as  to  the 
existence  of  tin  ore  in  Nova  Scotia. 

This  pit  proved  to  be  a  regular  storehouse  for  rare  minerals,  and 
several  previously  not  known  to  occur  in  Camilla  were  found.  ^Ir. 
R.  A.  A.  Johnston  has  determincil  most  of  these  minerals.  The  result 
of  his  work  is  indicated  by  the  following  paragraph  :— 

'From  the  results  of  Mr.  Johnston's  determination  up  to  date, 
the  following  minerals  have  been  found  to  occur  in  the  granites  at 
Xew  Ro.ss:  cassiterite,  menazite,  one  of  the  columbite  minerals, 
durangite,  amblygonite,  a  lithium  mica  probably  lepidolite.  wol- 
framite,  seheelite.  hiibnerite,  mol.vbdenife,  zinc  blende,  beryl,  apatite, 
tounnalinc.  tluoritc.  pyrohisite,  nianganitc  limonite,  hematite,  mag- 
netite, sidorite.  bisniiifliinit(\  argentiferous  galena,  copper,  iron  and 
arsenical  pyrites,  kaolin  and  fire-clay,  crjstals  of  black  smoky  quartz, 
large  crystals  of  white,  smoky  quartz,  some  of  which  measured 
tweiity-iseveii  inches  long  by  ten  inches  thick.' 

The  discovery  of  tungsten  minerals  in  the  speeiniens  from  Xew 
Ross,  X.S.,  led  the  writer  to  visit  that  lo,  nlity.  The  prospects  were 
not  being  operated  at  the  time,  and  only  a  few  of  the  conini.  iiest 
minerals  were  observed. 

The  common  rock  of  the  region  is  biotite  granite:  intersected  by 
veins  of  qu.irtz.  also  by  pegmatite  masses,  and  in  some  places  is  niniv 
o.-  less  cavernous,  and  rich  in  purple  fluor-spar.  The  region  around 
Lake  Ramsay  seems  to  have  been  subjected  to  considerable  fractur- 
ing of  the  rock  mass,  and  into  these  fissures  the  pegmatite,  quartz, 
and  fluorite  have  made  their  way.  The  geolopienl  conditions  ar", 
tlierefore.  on  the  whole,  very  favourable  for  the  occurrence  of  ores  of 
tin  and  tungsten  :  but  very  little  \v:is  to  be  seen  of  ores  of  these 
metals  at  the  time  of  my  visit. 

This  region  lies  to  the  southwest  (,f  Halifax,  and  is  best  reached 
from  Chester  Basin  station,  which  lies  about  eighteen  miles  south  of 
Xew  Ross.      Ciood  climate,  adequat<?  supply  of  timber,   and   cheip 


>  Sim 


V  i;<'!xirt  if  tlic  Gioloi-'irnl  Snrvev.  \W7,  p.  (■I-s; 


■IBH 


Z 

o 

1 

^ 

(0 

to 

- 

1 

10 

LiJ 

u 

j: 

s 

o 

QC 

U 

u 

ct 

7 

■0 

•^ 

^ 

U 

-P 

ul 

h 

5 

10 

7 

(0 

jj 

o 

n 

E 

0 

z 

y 

Cli 

O 

n 

U 

0- 

< 

h 

1 

r 

S 

> 

2 

1 

^ 


12SIH-    |..  .•«• 


.".1 

labour,  are  all  favourable  to  the  commercial  flcvclopm<  nt  of  the  rpgi.iii ; 
if  it  should  he  fo\nul— t  ithcr  on  the  prospects  now  held,  or  on  others 
which  may  be  taken  up  later— that  tin  ores  and  tungsten  minerals 
are  present  in  such  richness  as  attracts  attention  in  other  parts  of 
the  world. 

The  acconipanying  sketch  map  indicates  the  areas  taken  up  for 
tungsten,  and  tin,  up  to  the  first  of  October,  lOOS.  The  <"lainis  of 
Keevcs,  Lavers.  and  Hoylin,  are  those  which  have  produced  the 
tungsten  niincnds.  T>i  addition  to  the  niiucrals  listed  by  Mr.  John- 
ston, till'  writer  hiis  oliscrvi'd  tiiufrstic  oilirc — impure  tunpstite — as 
a  constituent  of  certain  sur  '  -uirt/.  vfins  currying  cnssitcrite,  to 
the  north  of  the  Kcevcs  cluiiii.     (Plate  S.) 


Qi  i;ii;:c. 
li((iiiri'  Count II. 

In  the  early  eighties,  nuinero\is  ipiartz  veins  wi  re  discovered  in 
the  townships  of  Rislic.rough  and  Marlow,  in  Beauco  county,  Queb-c. 
l-'or  some  yc;!rs  m  little  development  was  carried  on  for  argentiferous 
galena.  In  addition  to  tlie  galena  these  veins  carried  zinc  blende, 
copper  pyr'^'s,  pyrrhotite.  and  a  little  gold.  The  country  rock  here 
is  Cambrian  slate  and  indurated  saiulstone,  the  former  mu  -h 
crumpled.  The  veins  are  said  to  vary  in  size  from  3"  to  IS".  They 
strike  about  N.  7.">°   K.  and  dip  at  from  7()-S()°  to  the  south. 

In  1890,  Mr.  W.  F.  Ferrier— then  potrographor  to  the  (ieologi  -.d 
Survey  of  Canada — was  exatnining  some  specimens  collected  from 
these  veins  in  1S70,  when  they  were  first  operated  for  silver,  and 
made  the  interesting  discovery  c.  the  occurrence,  along  with  these 
ores,  of  soheelite  and  nu'ynuicite,  or  hydrnted  tungstic  oxide. 

Dr.  Sclwyn.'  then  Director  of  the  Geological  Survey  of  Cnuada, 
gives  the  following  account  of  ^Ir.  Ferrier's  work: — 

'In  the  spring,  while  examining  the  rocks  collected  by  Jlr. 
Webster  in  ISTf,  ^fr.  Ferrier  ha<l  reeogiiized  in  a  specimen  from  lot 
1,  range  VII  of  JIarlow,  a  small  fragment  of  scheelite  or  tungstate  of 
lime.  lie,  therefore,  also  visited  this  locality  and  succeeded  in  findiiig 
it  in  some  quantity  in  (inartz  veins,  cutting  Cambrian  slates,  and 
accompanied  b.y  its  decomposition  product  tiingstitc  or  tungstic  acid, 
(lalena,  copper  and  iron  pyrites,  blende  and  other  minerals  were  also 
found  in  the  veins. 


1  S<>lwvn.  .\.  R.  C,  KetM'rt  ef  th»  O.M.U.nii  al  Sin\ev  of  Tanad:',  Vol.  V, 


'Oil  till'  Hull  „{  AiiKii-t  Iw  ntiiriiod  td  Ottawa  ami  was  occupiod 
ohicrty  ill  niiiTa-icopiciil  work  iiiitil  the  SOth  of  Stpti-mbcr,  when  he 
ajrain  visited  the  locality,  remaining  there  until  the  Sth  of  October. 
The  tiing-it<n  niiucrals  were  found  in  nearly  all  the  veins  examiiif.l. 
but  in  snnie  mily  in  small  quantify. 

'  The  b(  St  locality,  appflreutly,  is  that  from  which  the  oripiual 
specimen  canic,  where  they  are  rather  abundant  in  the  vein.  Thoujih 
little  more  than  a  foot  wide  at  its  outcrop,  further  development 
mijrlit  reveal  ihe  tiin>,"itin  mv  in  quantities  sutfioient  to  justify  min- 
ing' on  this  vein.' 

This  was  tiie  second  iiiilication  of  the  occurrence  of  tiin?3ti>ii 
minerals  in  Caiiaila.  tiie  only  previous  record  being  the  discovery  of 
wolframite  in  boulder^,  mi  Lake  Couchichiiig,  by  the  late  Profps-or 
E.  J.  Chapuuin. 

The  M'luclitc  wa<  fi.inid  to  jin-ses-,  a  specific  gravity  of  OOSf*,  and 
on  ana!y>is  by  Mr.  K.  A.  A.  .T-hii-ton  gave  the  following  resnlii:— 

Tungstic  acid 79-00 

Lime ]  ,f  -.",7 

Ferric  o.NJde 0-70 

Silica 0-20 

Total 100-i>r. 

Tli'^  sclie-'lite  oocuis  largely  in  crystals  yellowish  in  cciloiir. 
Occasionally,  tlic  crystal  surfaces,  and  the  crack-  in  the  vein  matter 
arc  coated  witii  a  thin  ycdlowish  diposit  of  tuiigstite.  Sonic  of  this 
latter  material  was  analysed  by  ;Mr.  R.  A.  A.  Johnston,  and  although 
a  complete  analysis  had  not  been  published,  he  reached  the  conclusion 
that,  the  mineral  was  meymacite  or  hydrated  tungstic  acid.  At  the 
time,  the  name  tiiiigstitr  was  reserved  for  the  aidi.vdrous  tungstic 
acid.  an<l  all  sp;'ciniens  found  ..n  analysis  to  be  hy<lrated  tungstic 
aci.ls,  w-re  referred  to  as  meymacite.  ^[ore  recently-  it  has  been 
puggist.d  tiiaf,  -.iiicc  anhydrous  tungstic  acid  is  not  known  to  occur 
as  a  mineral,  the  name  tungstite  should  be  applied  to  the  hydrated 
minerals.     The  Marlow  mineral  is,  therefore,  impure  ttnigstite. 

At  the  time  of  my  vi-it  to  this  region— June,  100>5— little  was  to 
be  seen  as  to  the  mode  of  occurrence  of  the  tungsten  ores  in  Marlow. 
^[any  old  trenches  and  rock  dumps  were  discovered,  but  the  rank 

1  .l,,l,ii^t.,n,  R.  A.  A..  Keport  of  tlie  G«>los;i(iil  Surv.v  ,f  Cumnb.  V.-l 
Vll,  p.  H   H. 

-  \V-.Ilc(  r.  T.  h.,  .\niei  ir.Tii  .T..uii:al  of  .S«  ienre.  Vol.  XXV,  1908, 
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vegetation  of  the  past  few  years  concealed  much  that  must  have  been 
plain  when  the  prospecting  was  being  done.  This  region  never  passed 
the  proBp--.ving  stage.  The  relatively  higher  prices  now  available 
for  tungsten  ores  might  make  it  profitable  to  open  up  some  of  the 
best  of  the  veins.  On  the  other  hand,  the  price  of  silver  has  fallen 
go  much  in  twenty-five  years,  as  to  go  a  long  way  to  balance  the 
increased  revenue  which  would  be  derived  to-day  from  the  tungsten 
by-product. 

Thin  region  is  best  reached  at  present  from  St.  Qeorge  de  Beauce, 
on  the  Quebec  Central  railway.  From  this  station  there  is  a  good 
road  to  St.  Bufine,  about  thirty  miles  from  St.  George  de  Beauce. 
The  silver-tungsten  prospects  lie  three  miles  to  the  east  in  the  forest, 
and  can  not  be  reached  during  the  summer  except  on  foot.  Winter 
roads  are  available  quite  up  to  the  silver-tungsten  region. 

It  will  be  remembered  that  this  tungsten  region  is  only  a  few 
miles  south  of  the  Chaudiire  alluvial  gold  region.  It  is  another 
example  of  the  close  proximity  of  gold  and  tungsten  ores.  A  good 
geological  map  of  this  region,  together  with  an  accoimt  of  the  geology 
and  mineral  resources,  has  beeen  prepared  by  Dr.  R.  W.  Ells.* 


O.N"T.\BIO. 


Victoria  Mines. 

In  1904,  at  the  Victoria  mines  of  the  Mond  Nickel  Company,  Mr. 
T.  M.  Paris,  assayer  to  the  Company,  presented  to  me  a  few  small 
fragments  which  he  had  determined  as  scheelite.  The  specimen  had 
been  picked  up  on  the  rock  dump,  so  that  nothing  is  known  as  to  the 
mode  of  occurrence.  As  far  as  I  am  aware,  this  is  the  only  place  in 
the  Sudbury  district  where  any  tungsten  mineral  has  been  found. 
The  general  studies  of  the  genesis  of  the  Sudbury  ore  deposits  do  not 
lead  us  to  anticipate  the  occurrence  of  such  minerals  as  scheelite 

The  mineral  is  quite  white,  and  of  very  vitreous  lustre,  with  a 
specific  gravity  of  6-167.  On  the  fragments  in  my  poasession  no 
crystal  surfaces  are  visible;  but  from  the  continuous  cleavage  sur- 
faces it  is  probable  that  they  are  crystal  fragments. 


1  Report  of  the  Geological  Survey  of  Canada.  Vol.  II,  1886.  Section  J. 
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A  chemical  analysia  showwl  that  the  mineral  Tras  exceedingly 
pure  (Analysis  by  T.  L.  Walker)  :— 

WO 79-36% 

CaO 19  -96% 

Total 99-32rj,> 

During  the  past  summer  the  Sudbury  district  was  visited,  and 
inquiry  was  made  at  the  various  mines,  but  no  additional  informa- 
tion as  to  new  discoveries  was  elicited. 

Lahe  Couchiching. 

Besides  the  occurrence  of  scheelite  in  situ  at  Victoria  Mines,  we 
have  indications  that  there  are  somewhere  in  northern  Ontario, 
hidden  in  the  forests,  deposits  of  wolframite.  This  statement  is  based 
on  the  discovery,  by  the  late  Professor  E.  J.  Chapman  of  the  Uni- 
versity of  Toronto,  a  little  more  than  fifty  years  ago,  of  a  boulder 
containing  crystallized  wolframite  on  the  west  side  of  Chief  island. 
Lake  Couchiching,  Ontario.  We  do  not  know,  up  to  the  present,  the 
mother  rock  from  which  this  boulder  was  derived;  but  a  study  of 
the  direction  of  the  glacial  striation  and  the  associated  boulders  to  be 
found  around  Chief  island  might  give  valuable  suggestions  as  to 
the  location  of  this  still  undiscovered  tungsten  deposit. 

The  mineral  was  described  crystallographically  and  physically  by 
Professor  Chapman,^  and  later  it  was  examined  chemically  by  Dr.  T. 
Sterry  Hunt.'  From  their  published  account*  the  following  extracts 
are  taken: — 

'The  accompanying  figure  represents  a  crystallized  specimen  of 
wolfram— (FeO,  MnO)  WO,— discovered  by  the  writer  in  a  boulder 
on  the  west  shore  of  Chief  island.  Lake  Couchiching,  Canadi 
west.  The  mass  of  the  boulder  consisted  of  gneiss,  traversed  by  a 
vein  of  coarse  granite,  with  red  orthoclase,  in  which  the  specimen 
was  found.  Magnetic  oxide  of  iron,  in  small  granular  pieces,  was 
also  present  in  the  boulder. 

'Briethaupt  subdivide  wolfram  into  two  species:  mangano-wol- 
framit  and  ferro-wolframit.  The  first  has  a  reddish-brown  streak, 
with  G-6. 98-7.17,  and  the  formula  shows  :    2(FeO,W03)  3(MnO, 

-.-T  \J''^*'v*'''^-  I--  Transactions  of  the  Canadian  Mining  Institute,  Vol. 
■  *'*'■<'"•  '**•        The  Occurrence  of  Tungsten  Ores  in  Canada." 

2  Ch«pmaii,  E.  J.,  Canadian  Journal,  2nd  Series,  Vol.  I,  p.  308.  "  Wol- 
fram. 

3  Hunt  T.  Sterry,  FR.S.,  Canadian  Journal,  Vol.  V,  p.  aos,  "  An 
Analysis  of  Canadian  Wolfram."  .  f    "»».      «u 
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wo,).  The  second  exhibits  a  blackish-brown  streak,  with  stronger 
metallic  lustre,  and  G-7-3-7-5.  Its  formula  shows  :  4(FeO,W08) 
MnO.WOa.    Our  spocimont  i*  of  the  first  kind. 

,' Our  specimen  exhibits  the  following  blowpipe  reactions:  Per  le, 
it  fuses  easily,  and  without  intumescence  or  bubbling,  into  a  dull 
iron-gr'"'  globule,  the  surface  of  which  is  scoriaceous  rather  than 
crystalline.    The  globule  is  not  attractable  by  the  magnet. 

'  It  dissolves  readily  in  borax,  producing  before  the  oxidizing 
flame  a  dark  amethystine  glass.  Quickly  cooled,  after  exposure  to  the 
reducing  flame,  the  glass  is  yellow.  With  a  sufficient  quantity  of 
the  assay,  the  surface  of  the  bead  may  be  enamelled  (or  rendered 
mild-white)  by  the  flaming  process. 

'  It  dissolves  also  readily  in  salt  of  phosi^orus.  A  very  small 
quantity  renders  the  bead  opaque,  but  no  effect  is  produced  by 
flaming. 

'  With  carbonate  of  soda,  effervescence  takes  place,  but  a  very 
small  portion  of  the  assay  dissolves,  so  that  no  striking  manganese 
reaction  is  produced.  If,  however,  a  minute  quantity  of  borax  be 
cdded,  the  greenish-blue  enamel  is  at  once  obtained.  Or  cooling,  th<j 
fused  mass  shoots  into  crystals.'     (Chapman.) 

'  A  chemical  examination  of  a  portion  of  this  specimen  has 
yielded  the  following  residts: — 

'  The  specific  gravity  of  the  mineral"  was  found  to  be  6-938.  Two 
grammes  of  it  were  finely  levigated,  and  decomposed  by  prolonged 
digestion  with  aqua  regia ;  after  which,  the  solution  was  evaporated 
to  dryness,  and  the  residue  being  heated  with  water  and  hydrochloric 
acid,  the  insoluble  yellow  portion  was  separated,  washed  with  spirit 
of  wine,  and  finally  digested  with  ammonia.  The  ammoniacal  solu- 
tion left  by  evaporation  and  ignition — 1-469  grm.  of  tungstic  acid. 
The  residue,  insoluble  in  ammonia,  weighed  0*048  grm.  It  was 
heated  in  a  platinum  crucible  with  fluorid  of  potassium,  and  an 
excess  of  sulphuric  acid  to  drive  off  any  silica  which  might  be 
present,  and  then  fused  with  the  resulting  bisulphate  of  potash.  The 
fused  mass  was  transparent,  but  on  adding  water  white  flakes  separ- 
ated— 0-039  grm.,  and  the  solution  contained  0-005  of  oxide  of  iron 
and  manganese.  The  loss,  equal  to  0-004  grm.,  was  supposed  to  be 
silica,  and  the  white  matter,  which  was  grey  after  ignition,  and 
insoluble  in  a  solution  of  potash,  was  regarded  as  niobic  acid. 

'  The  iron  was  separated  as  peroxide  from  the  hydrochloric  solu- 
tion by  carbonate  of  baryta,  and  equalled   0-181  of  protoxide.     The 
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manganese,  being  loet  by  an  accident,  waa  calculated  from  the  differ- 
ence. We  hare  thus,  for  100  parti  of  this  tpecin^-n  of  wolfram,  tho 
following  composition : — 

Tungstic  acid 78 '46         • 

Niobic  acid  (I) 1-W 

Protoxide  of  iron 9  -OS 

Protoxide  of  manganese IS -35 

Silica •20 

Total 100-00 

'  These  results  lead  to  the  general  formula  S(FeO,WOs)  8(MnO, 
WO,);  tb<4  specimen  belonging  to  the  mangano-wolframit  of 
Briethaupt,  as  stated  in  the  mineralogical  description  referred  to 
above.'    (Hunt.) 

From  the  above  analysis,  in  which  the  proportion  of  oxide  of 
manganese  is  much  higher  than  that  of  ferrous  oxide,  we  would  be 
inclined,  accordin"  to  the  present  custom,  to  speak  of  this  Lake 
Oouchiching  mineral  as  hiibnerite  rather  than  wolframite. 

Up  to  the  present  time  no  prospecting  has  been  done  with  a  view 
to  the  discovery  of  the  original  deposit.  The  glacial  striation  is 
such  as  to  indicate  that,  the  ipe  came  from  the  north-northeast,  and 
it  is  in  this  direction  that  one  would  expect  the  parent  deposit  to 
occur.  Such  a  course  from  Couchiching  would  lead  past  Mattawa 
and  towards  Grand  Lake  Victoria,  near  the  headwaters  of  the  Ottawa 
river,  in  the  Province  of  Quebec.  It  is  well  to  remember,  however, 
that  the  flow  of  the  glacial  sheet  was  not  continuotisly  in  the  direc- 
tion indicated  by  the  striation,  and  that  the  direction  mentioned  is 
only  approximate  and  must  not  be  regarded  as  an  infallible  guide 
leading  to  the  main  ore  body. 

British  Columbia. 

Kootenay  District. 

General  Geological  Aaaociationa. 

The  tungsten  ores  of  the  Kootenay  district  occur  in  association 

with  gold  in  quartz  veins,  which  occur  either  in  granite,  or  related 

igrneous  intrusive  rocks,  or  in  old  Palteozoic  rock,  much  altered,  and 

probably  underlaid  by  acid  igneous  rocks     In  a  few  instances  the 

silver  contents  of  the  ores  have  been  more  valuable  than  the  gold; 
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but  usually  the  tungaten  it  conflned  to  well  defined  gold  quarts 
depocitt.  Up  to  the  present  time  the  tungsten  hat  not  been  separ- 
ated, or  turned  to  any  commercial  purpose,  though  it  is  hoped  that 
in  some  inttanoes  the  saving  of  tungsten  ores  at  by-products  may  bs 
profitable,  and  may  cause  some  properties — too  low  in  gold  to  be 
worked  at  regular  gold  mines— to  be  worked  as  gold-tungsten  minei, 
or  even  as  tungsten  mines. 

The  accompanying  sketch  map  shows  the  geology  and  topography 
of  the  district.  It  is  an  outline  of  Professor  Brock's  map  published 
by  the  Oeological  (Surrey  of  Canada.    (Plate  9.) 

Kooienay  Belle  Mine. 

This  mine  is  situated  near  Sheep  cref-k,  about  ten  miles  south- 
east of  Salmo.  The  quartz  veins  are  contained  in  more  or  less  slaty 
quartcite,  grey  or  buff  in  colour.  On  this  property  there  are  several 
quartz  veins,  but  in  only  two  of  them  has  tungsten  been  reported. 
In  the  smaller  of  these  veins  the  quantity  of  tungsten  ore  in  some 
parts  is  promising.  This  vein  varies  from  6"  to  18"  in  width,  and, 
when  worked  some  years  ago,  produced  ore  which  was  at  times  fairly 
rich  in  tungsten  minerals. 

The  chief  mineral  is  the  heavy  yellow  tungstite,  which  occurs  in 
the  form  of  kidneys  within  the  vein.  In  addition  to  this  mineral 
black  wolframite  and  light  brown  or  bufi  scheelite  were  alao  observed, 
though  in  much  smaller  proportions.  The  ore  of  this  mine  is  very 
free  from  sulphides  in  the  higher  workings,  and  the  presence  of  much 
tungstite  and  little  scheelite  and  wolframite  is  taken  to  mean  the 
alteration  of  these  latter  into  the  former;  just  as  pyrite  and  galena 
give  rise  to  characteristic  secondary  minerals  of  iron  and  lead  in  the 
upper  workings  of  so  many  mines  in  the  Kootenay  district.  If  this 
reasoning  is  correct,  we  may  expect  the  tungstite  to  give  place  to 
wolframite  and  scheelite  when  this  vein  is  followed  to  greater  depth. 

Mr.  John  Bell  of  Salmo,  who  operated  the  Kootenay  Belle  when 
the  best  tungsten  ores  were  obtained,  informs  me  that  on  one  occa- 
sion fully  half  a  car  of  high  grade  tungstite  ore  was  shipped  to  the 
smelter.  In  this  ore  free  gold  occurs  in  the  tungstite  as  well  as  in 
the  quartz.  Only  gold  values  were  obtained,  the  tungsten  apparently 
going  to  waste  as  its  value  was  not  known  at  the  time. 

The  following  analyses  are  from  material  obtained  from  Kootenay 
Belle  mine,    (a)  Picked  sample  of  tungstite-seheelite  ore,  (b)  wol- 
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framit)',  (< )  concentrate  fmui  una\l  timr»tit(>  bearing  vein,  (rf)  con- 
oontratf!)  from  tire  from  cithi-r  veins  on  tho  ««nie  property  (aualyie* 
(a)  and  (fc)  by  T.  L,  Walker)  :— 

(a)  (h)  (r)        (rf) 

WO3 «rt.20  74-90      000      0  55 

FeO lL>ti  17  75 

Fe.O. 4  U  

JfiiO 2-75 

f'aO 054  152 

MgO 2-6e 

SO _  i.,>2 

n,o 7.:,>       — 

At  the  tiinfluencp  of  Shit-p  ami  Wulf  i-rotkii,  ik  ir  the  Kootcnay 
Belle,  lies  thi  Queen  mine.  This  mine  U  now  oi>eratinK  about  200 
feet  heneiitli  the  level  of  the  train  line.  At  present  the  ore  is  very 
rich  in  siilphiden.  ami  little  alter.  .1.  I  liave  been  told  that  in  the 
earlier  history  of  the  Queen,  when  nuieh  oxidized  or  ■  from  near  the 
■urface  wa.s  being  mined  un.i  niille<l.  the  prenene.  of  tnngstite  WB« 
very  plainly  seen  on  the  Wiiriey  tiibles,  where,  owing  to  it«  high 
density,  it  forme,!  a  well  marked  golden  yellow  band.  Samples  of 
coDceiitrates  eollecte<l  from  the  Wilfley  tables  in  .Tuly,  1908,  at  the 
mill  where  this  ore  was  being  treated  were  found  to  be  free  from 
tungsten. 

The  Porto  Ilico  mine,  a  few  miles  north  of  Ymir,  on  the  (ireat 
Northern  rnilwa.v,  wIk-u  o|K'rated  sonic  .years  ago  was  said  to  have 
shown  eonsidirable  quantities  of  tungstite  on  the  concentrating 
tableo.  T'nfortunately  aa  the  mine  is  not  now  operating  I  have  not 
been  able  to  confirm  this  rejwrt. 

GritiiUe-Poormiin  Mine. 
The  (Irnnite-Poorman  claims  have  been  worked  for  a  number  A 
years  forjrold,  and  are  now  being  oiwrate*!  as  one  mine.  They  are  situ- 
ated about  five  miles  west  of  Nelson,  on  the  south  side  of  the  Ivootcnay 
river.  The  mines,  which  are  a  short  distanr^  to  the  south,  deliver 
the  ore  to  a  mill  located  on  the  bank  of  the  river.  The  ore  is  largely 
free  milling.  When  treating  ores  from  certain  parts  of  the  mine,  a 
white  band  of  heavy  scheilitc  is  occasionally  seen  on  the  Wilfley 
tables.     This  has  been  known  for  many  years,  and  was  first  com- 


municatod  to  mi>  \>y  Mr.  S.  S.  Fi.wUr.  M.E..  cif  N'.-Uon,  who  wa*  at 
one  tiim-  aHxiH-iutrii  wirli  iliiwi-  oixTatiiiK  the  (irunitp. 

Th»'  quartz  vriii*  urr  'aiil  to  oociir  in  trranitc,  or  rclutoii  ifrm-ous 
rock.  Sonii'  of  thr  on-  whiih  I  obtained  at  the  mill  »how«^l  trhpflitc 
di»si'iuinutril  in  Hmall  Krainx  und  -trinjrirs  throinfh  the  niMirtx.  The 
•c'hiflitr  i«  livht  jtriy  in  i-olour.  und  viry  frixh.  Thi-  uHittx-iHU-d 
aulphid.'H  are  ihi.Hy  pyrit.'.  pyrrhotitt",  an<i  o  little  ooppi-r  pyritrs, 
the  whole  niukiiiK  up  only  a  relatively  Moiall  proportion  of  eoneen- 
trates.  From  information  given  me  by  Mr.  (JoiiKh  and  hi-  a^^.eiate* 
there  »eem»  to  he  oeeasioiially  on  the  tabien  cnonjjh  seheelite  to  be 
worth  separating  and  KellinK  a«  tuniftten  ore. 

A  MDiple  of  eoneentrateg  eollected  from  the  (Jronite-Poorman 
mill  in  Aujfust.  ItWH— when  Poorman  ore  was  h<-inK  mille.!— wan 
found  on  analysix  to  contain  0-4tl  |>cr  cent  of  tnnipiti.-  acid.  A-^says 
of  0-20  and  0-40  per  it>nt  tungrstie  acid  were  obtaine.1  from  (iranite 
concentrates. 

From  information  obtained  from  prospo-tor*  und  others  it  »poms 
probable  that  »ome  of  the  ilaims  on  CottonwcMid  and  Fiviinile 
creek.t,  near  Xelwui,  carry  seheejite  or  tunjrxtite.  but  nnfortiinately 
I  was  not  able  to  visit  this,,,  to  make  pi-rsoiiul  olwervations. 

S/triiirier  Crevk — Meleor  Miiif. 
The  Meteor  mine  is  located  near  Springi  r  creek  alniut  nine  mile* 
east  of  Slocan.  It  has  been  worked  as  a  silver  mine  with  sub- 
ordinate quantities  of  gold.  The  country  rock  is  n  very  coarse 
porphyritic  biotite  granite  in  which  ix-eur  quartz  veins  currying 
silver,  gold,  and  scheelite.  In  19()4.  after  the  nature  of  the  heavy 
mineral  had  l>een  letermined.  it  is  said  that  .'AHt  pounds  of  nearly 
pure  scheelite  \vii>  snve<I.  The  scht>elite  was  found  in  letwes  fp.in 
1  to  3  feet  in  length,  an. I  up  to  .')"  in  thickni^'.-.  .Specimen-  of  the 
sclleclite  shown  ttie  were  cojrsely  crystalline,  buff  to  pink  in  colour, 
and.  apart  from  the  IiikIi  deu-ltv,  resembled,  in  many  rt>spects,  cal- 
cite,  or  coarse  marble.  At  th.>  time  of  my  visit — August,  190H — the 
mine  being  cL-scd  down  I  had  i.i>  opportunity  of  examining  the 
underground  workings,  or  the  -checlite  in  place.  So  far  as  I  am 
aware  no  analyses  of  this  on   havt:  been  made. 

St.  Marii  Ci-ei'h — Fort  Ftleeh  Mining  Divimim. 
Mr.  E.  W,  Widdowson,  assayer  of  Nelson,  B.C.,  has  in  his  posses- 
sion  0    very    fine  »|i«'cinien  of  coarsely  erystulliue    wolframite   whicii 
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was  brought  in  by  a  prospector  from  a  claim  on  the  upper  waters  of 
St.  Mary  creek,  west  of  MarysWlle.  The  exact  location  of  this 
claim— if  indeed  it  had  been  staked— could  not  be  ascertained,  and 
as  the  prospector  in  question  is  no  longer  in  the  country  it  may  be 
some  time  before  further  information  is  available. 

Cariboo  District,  Barkerville. 

This  region  became  famous  as  a  placer  gold  field  in  1860,  from 
which  date  it  has  continued  to  be  operated,  and  has  already  produced 
about  160,000,000  worth  of  gold.  The  highest  annual  return  was  in 
1863,  when  about  $4,000,000  was  obtained.  In  recent  years  the 
amount  has  not  exceeded  half  a  million  dollars.  Through  more  or 
less  metamorphosed  slate  or  schist  of  Lower  Pal«o«>ic  age-the  so- 
called  Cariboo  series— auriferous  quartz  stringers,  sometimes  fairly 
well  defined  veins,  extend,  and  the  gold  mined  in  the  creeks  is  sup- 
posed to  be  derived  from  natural  concentration  of  the  ruins  of  these 
old  slates.  In  the  vicinity  of  Barkerville  the  slates  strike  approx- 
imately northwest  and  dip  to  the  northeast,  being  overladen  by  the 
more  massive  Upper  Pateozoic  Bear  Lake  beds.' 

These  quartz  stringers  usually  follow  the  strike  of  the  slate. 
Several  attempts  to  mine  and  mill  the  auriferous  quartz  have  been 
made,  but  up  to  the  present  all  such  attempts  have  ended  in  failure; 
due  possibly  to  the  high  cost  of  operating  in  a  region  distant  nearly 
three  hundred  miles  from  the  most  accessible  railway  communica- 
tion.* 

The  quartz  is  well  mineralized  with  pyrite,  and,  to  a  less  degree, 
galena.  The  adjoining  slates  are  often  impregnated  with  pyrite  in 
the  form  of  cubes.  A  general  view  of  the  various  heavy  minerals  is 
readily  obtained  by  examining  the  heavy  gravel  and  black  sands 
which  occur  in  the  sluices  of  the  hydraulic  mines  now  being  operated. 
To  the  south  of  the  gold  region  in  the  mines  at  Bullion  the  platinum 
minerals  are  present  in  -.ubordinate  proportions. 

In  1904,  Mr.  W.  C.  Fry— while  mining  a  placer  claim  on  Hard- 
scrabble  creek,  a  tributary  of  Willow  river,  about  ten  miles  north- 
west of  Barkerville— had  great  difficulty  owing  to  the  appearance  in 
the  sluices  of  a  heavy  white  mineral  which  some  had  cHlled  barite  or 
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heavy  spar.  It  was  so  heavy  that  a  current  sufficient  to  wash  it  away 
carried  the  gold  off  also.  Mr.  Austin  J.  R.  Atkin'  was  the  first  to 
recognize  this  mineral  as  scheclite.^  Later,  in  drifting  in  connexion 
with  placer  mining,  a  shoulder  of  the  bed-rock  was  cut  and  the  mineral 
was  discovered  in  place.  Knowing  the  value  of  the  scheelite,  the 
ground  was  staked  as  a  mineral  claim  (carrying  rights  to  operate  in 
the  hard  bed-rock).  At  the  time  of  my  visit — August,  1908 — the 
mine  was  idle,  but  from  those  interi33ted  I  learned  that  a  shaft  had 
been  sunk  about  30  feet  in  the  rock,  and,  drifting  ijong  the  scheelite 
lone,  had  been  carried  about  60  or  60  feet. 

The  deposit  as  revealed  by  the  underground  working,  appears  to 
constitute  a  tone  from  3  to  8  feet  wide,  following  the  northwest- 
southeast  strike  of  the  country  rock,  which  is  here  much  metamor- 
phoeed  to  a  mica  schist.  Mr.  Angus  Macpherson  who  had  charge  of 
the  underground  work  informs  me  that  masses  of  practically  purp 
scheelite  were  found,  at  times  50  pounds  in  weight. 

The  scheelite  is  coarsely  crystalline,  pink  to  brown,  where  fresh, 
but  buff  to  cream  in  colour  where  weathered  on  the  surface  as  found 
in  the  gravels.  Along  with  the  scheelite  I  observed,  on  examining 
the  ore  pile,  small  quantities  of  canary  yellow  tungstite,  and  from 
some  of  the  operators  I  learned  that  wolframite  had  been  reported. 
Besides  these  tungsten  ores  and  the  two  main  gangue  minerals — 
quartz  and  ferruginous  calcite — pyrite  and  galena  occur  in  small 
proportions. 

It  would  be  very  difficult  to  form  a  correct  estimate  of  the  propor- 
tion of  scheelite  contained  in  the  zone  of  tungsten  bearing  rock.  Mr. 
Macpherson  as  a  result  of  assays  made  considers  that  the  whole  belt 
carries  about  eight  per  cent  of  tungstic  acid.  The  two  or  three  tons 
of  ore  which  I  saw  were  probably  much  richer,  but  as  far  as  I  am 
aware,  no  satisfactory  assay  sample  has  been  taken  with  a  view  to 
determining  the  richness  of  the  belt  as  a  whole,  and  since  no  ore 
has  been  milled  or  concentrated,  such  estimates  may  be  very  far  from 
assays  based  on  systematic  sampling  or  concentrating. 

The  results  of  an  analysis  of  a  sample  of  practically  pure  scheelite 
from  Hardscrabble  are  as  follows : — 

WO 73-68% 

Mo0.i 0-66% 

CaO 2000% 

1  Report  of  the  Ministt^r  of  Minm  for  British  Columbia,  1904. 

2  GroloKical  Magazine  1965— pp.  I16-n7. 
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This  mine  is  easily  accessible,  being  reached  by  a  good  bridle 
trail  and  winter  road.  The  mine  is  but  little  above  the  level  of 
Willow  river.  Hardscrabble  creek  flows  within  a  few  hundred  feet 
of  the  sliaft  house,  and  would  probably  supply  water  sufficient  for 
hoisting  and  milling.  The  high  value  of  scheelite  concentrate  should 
make  it  possible  to  ship  to  Ashcroft  even  with  the  present  long  haul 
and  high  freight.    (Plate  10.) 

In  addition  to  the  scheelite  deposits  described  above,  there  are 
nu  lerous  placer  mines  in  the  region  where  this  mineral  occurs;  and 
this  is  very  noticeable  in  cleaning  up  after  washing  the  ground.  I 
have  obser^-ed  scheelite  at  Xugget  gulch  on  Antler  creek,  where  it 
occurs  in  grains  and  pebbles  up  to  1"  in  diameter,  and  at  the  Lowhee 
and  China  Creek  claims.  In  some  of  these  claims  the  scheelite  is 
accompanied  by  a  little  barite  or  heavy  spar,  which  is  lighter  in 
colour  and  in  weight. 

Analyses  of  scheelite  from  Nugget  gulch: — 

*^0» 76-79% 

C'aO 18-90% 

^foO 1-06% 

It  IS,  therefore,  reasonable  to  conclude  that,  the  presence  of 
scheelite  in  these  placer  mines  indicates  the  proximity  of  scheelite 
bearing  ledges  or  zones  similar  to  that  occurring  at  Hardscrabble, 
and  consequently  the  possibility  of  reward  for  those  who  prospect  in 
the  Cariboo  district  for  tungsten  ores. 

It  is  interesting  to  note  that  the  tungsten  ores  in  the  Cariboo 
tlistrict  are  not  known  to  have  any  immediate  connexion  with  igneous 
granite  masses,  as  is  generally  the  case  with  the  tungsten  ores  in  the 
Kootenay  district.  No  igneous  intrusions  occur  within  a  radius  of 
many  miles  of  any  of  the  tungsten  occurrences  recorded  in  the 
Cariboo. 

AtUn  District. 
In  1904,  on  visiting  the  provincial  museum  in  Victoria,  Mr. 
Carmichael  presented  me  with  a  small  sample  of  a  black  mineral 
forming  blades  in  quartz.  I't  was  said  to  be  from  Atlin  district. 
Recently  it  has  been  determined  to  be  hiibncrite.  No  information 
is  available  as  to  the  mode  of  occurrence,  quantity  available  or 
exact  locality. 


Pl.ATK   10. 
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YiKON  Territohv. 

It  has  been  already  stated  that,  in  many  of  the  regions  where 
placers  are  worked  for  gold,  subordinate  quantities  of  tungsten 
minerals  are  also  found  among  the  heavy  sands  which  remain  behind 
with  the  native  gold. 

A  few  years  ago  Mr.  Joseph  Keele  of  the  Geological  Survey 
brought  from  the  Yukon  several  samples  of  the  heavy  minerals  which 
collect  in  the  heavy  sands,  along  with  the  gold.  These  sands  on 
being  examine<l  by  Mr.  R.  A.  A.  Johnston  showed  the  presence  of 
scheelite  and  cassiterite  or  tinstone.  The  following  extract  is  from 
Mr  Johnston's  report' : — 

'  Some  very  noteworthy  observations  have  been  made,  in  t.,z 
course  of  examining  material  obtained  by  Mr.  Keele,  from  the  riffles 
of  sluice-boxes,  in  the  course  of  placer  gold-mining  on  Highet  crook, 
a  remote  tributary  of  the  Stewart,  and  at  Dublin  gulch,  on  Ilaggnrt 
creek,  a  tributary  of  the  McQuesten,  which  also  flows  into  the  Stewart, 
Yukon  Territory.  The  material  from  the  first  mentioned  locality 
was  found  to  contain  small  irregular-shaped  fragments  of  native 
bismuth  with,  in  some  instances,  a  little  attached  native  gold,  and 
small  water-worn  nodules  of  an  a-ssociation  of  scheelite  (calcium 
tungstate)  with  a  little  quartz;  whilst  that  from  Dublin  gulch  con- 
sisted very  largely  of  more  or  less  rounded  grains  of  scheelite  with 
a  few  intermixed  particles  of  quartz  and  of  hematite  and  a  little 
native  gold.  Again,  in  a  sample  of  gold-washings  from  the  Lippy 
claim,  Eldorado  creek,  in  the  Yukon  district,  which  was  sent  for 
examination,  aggregations  of  native  gold  with  embedded  particles  of 
native  lead  were  found.' 

Up  to  the  present  no  analysis  of  this  scheelite  has  been  made,  but 
from  its  general  appearance  it  seems  to  be  of  first  quality. 

The  writer  did  not  vi.<*it  the  Yukon,  as  the  distance  and  time 
ronuired  did  not  seem  to  justify  the  effort  The  quantity  found  with 
the  heavy  sands  is  too  small  to  be  of  so  is  commercial  value,  but 
such  occurrences  indicate  the  possibilit\  of  discovering  valuable 
deposits  in  the  region,  and  the  advisability  of  prospectors  and  others 
remembering  the  tungsten  minerals  in  their  explorations. 


l.Iohnstoii.  R.  A.  A.,  Report  of  the  GeoIoKioal  Survey  of  Cauada, 
(X«w  Series),  Vol.  XVI,  p.  aiO  A. 
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Chemical  Analysis  or  Concentrates. 

Remembering  the  high  specific  gravity  of  all  the  minerals  of 
timgsten,  one  would  expect  to  find  these  minerals  concentrated  in 
the  products  from  Frue  vanners,  Wilfley  tablet,  and  other  oonoentrat- 
ing  appliances  used  especially  in  treating  ores  of  gold  and  silver. 

Acting  under  this  impression,  many  samples  of  such  concentrates 
were  collected  from  various  parts  of  Canada,  with  a  view  to  examin- 
ing them  in  the  chemical  laboratory  for  timgsten.  Some  of  the 
samples  were  collected  personally,  while  others  were  obtained  from 
mine  operators.  A  very  valuable  series  of  concentrates  and  pulp 
samples— mostly  from  the  Kootenay  district— was  furnished  by  Mr. 
E.  W.  Widdowson,  assayer  and  chemist  of  Nelson,  B.C.  The  co- 
operation of  those  engaged  in  the  mining  industry  was  hearty,  and 
to  their  cordial  assistance  the  value  of  this  woric  is  largely  due. 

The  qualitative  testing  of  these  samples  was  carried  out  in  the 
laboratories  of  the  Department  of  Mineralogy,  Ui.iversity  of  Toronto, 
by  Mr.  B.  Neilly,  P.A.Sc.  The  quantitative  work  throughout  this 
report — unless  specially  credited  to  someone  else— was  carried  out  by 
Mr.  D.  £.  Beynon,  B.A.Sc,  in  the  same  laboratories. 

The  general  positive  result  of  the  qualitative  work  is  the  discovery 
of  appreciable  quantities  of  tungstic  acid  in  concentrates  from  the 
following  mines : — 

(1)  Cariboo  mines,  Halifax  county,  N.S. 

(2)  Moose  Biver  mines,  Halifax  cotmty,  N.S. 

(3)  Qranite  mine,  near  Nelson,  B.C. 

(4)  Poorman  mine,  near  Nelson,  B.C. 

(5)  Kootenay  Belle  ir.ine,  Salmo,  B.  C. 

(6)  Ymir  mine,  Ymir,  B.C. 

The  presence  of  ores  of  tungsten  at  the  Kootenay  Belle  mine  had 
been  reported  by  the  writer  a  few  months  earlier.^  From  Mr.  S.  S. 
Fowler,  M.E.,  of  Nelson,  B.C.,  it  was  learned  that  scheelite  had  been 
observed  at  the  Granite  mine  years  before.  The  Poorman  is  adjr.cent 
to  the  Qranite,  and  on  visiting  the  Qranite  mill  it  was  learned  that 
the  same  type  of  ore  occurred  in  the  Poorman.  In  the  other  three 
mines  tungsten  had  not  been  detected.  Since  the  concentrate 
samples  were  collected  at  the  Moose  River  mill,  scheelite  has  been 
found  in  the  vicinity,  and  evai  in  some  of  the  eastern  workings  of 
the  mine  itself. 


VI  ^Sb'^*"''  ^'  ^^  Transactions  of  the  Canadian  Mining  Institute,  Vol. 


It  may  be  observed  that,  the  occurrence  of  tungiten  in  certain 
minea  is  quite  local,  and  is  eometimes  shown  by  certain  samplea  from 
a  particular  mine,  while  the  other  samples  from  the  same  mine  are 
quite  free  from  this  metal.  It  seems  remarkable  that  none  of  the 
samples  from  Molega  mines.  Queens  county,  N.S.,  contain  tungsten, 
in  view  of  the  fact  that  Prest  obtained  specimens  of  the  scheelite  from 
the  old  Bain  mine  many  years  ago,  who!i  these  mintss  were  operating. 

The  results  of  this  work  as  shown  in  the  following  tabular  state- 
ment should  encourage  mine  operators  and  assnyers  to  examine  con- 
centrates from  time  to  time  for  tungsten.  The  qualitative  test  is 
extremely  simple,  and  consumes  very  little  time. 

Result  of  Examination  of  Concentrates  from  Gold  and  Silver  Mills 

for  Tungsten. 


No. 


10 
11 

12 
13 

14 
16 
16 


Name  of  Mine. 


Location. 


MiddlM    River   goIdiCape  Breton 

mine.  | 

Dollver      Mountain  Goldbom.  N.S 

gold  mine.  j 

8f aiHarbour  mine .1  n  

Boston    Richardion  n  

mine.  | 

Modstock  mine iForext  Hill,  N.S  .. . . 

Mic-MacGold  mine.  Lunenburg oo.,  N.S. 


Regina  mine.. 
Cariboo  mine . 


Stewart's  mine 

Mooee  River  mine  . 
Balu  mine 

Minneapolis  mine  . 
Molt«a  Mine*  Co.  . 
Brookfield  mines  . . 

King  mine 

Mikado  mine.    .  . . 


17  ;3ummit  mine  . 


18 
19 
20 


Empress  mine. 
Nevada  mine. 
Qranite  mine,  . 


Lakeof  the  Woods.. 
Nova  Scotia   


Chester  Basin,  N.S. 
Moose  River,  N.S.  . 
Molega  Minex,  N.S.. 

Molega  Mines,  N.S.. 
Brookfield,  N.S 


Origin 
Sample. 


Date. 


Collected  by 
T.  L.  Wal- 
ker. 


Forwarded 
by  operat- 
ors. 


June,  1906. 

May,  1908. 

1908. 
1908. 

1908. 


Lake  of  the  Woods . 


Kootenay  district. 


Collected  by  .June,  1908. 
T.  L.  WJ. 

ker. 

WI08.. 

....      1908.. 
"         . .  Old  concen 
trate. 


..  June,  1908.. 
Forwar  d  e  d  Ola  concen- 


i 


None. 


Bear      lake,      Kootenay 

district. 
Granite  Siding,  Kootenay 

district. 


by  operat 
or*. 
From  E.  W 
Widdow- 
son.  Esq. 


trate. 


Oct.  1907. 


None 
0   52 

Noae. 


0.26 


M 


Rt$uU  of  Examination  of  Conetntratu  for  Tungtttn—Con. 


No. 


11 


as 

23 
14 

as 

96 
71 

38 

39 
90 
31 
33 
S3 
34 
36 
36 
87 
38 
39 
40 
41 
43 
43 
44 
45 
46 
47 


Name  of  Mine. 


OraaiM  mine . . 


Kts  mJM . 


{KooteiwvBvUa  minj 
Second  Relief  mine . 

Mother  Lode  mine 

QoMB  miaa 


Locstion, 


OnnitrSidinf,  Kootenay 
dittriot. 


48 

49 

90 

51 

52 

63 

64 
66 

56 

57 

88 


Nufget  mine . 


Silver  Cup  mine  .   . 

Kmerald  mine 

Yankee  Girl  mine . 
Ymir  mine ... 


PootaiMi  mint. 


Krie,     B.C., 

district. 
Sheep    eicek, 

district 


Kcotenay 
Kootenajr 


FerBOKm,  B.  C. 

s»imo,  ac. 

Bear  creek,  B.C.. 
Ymir,  RC 


(Main 
Sunple, 


From  E.  W. 
Widdow- 
•on,  Eiq. 


0»tc. 


May,  1907. 


Mar. 

i>M. 


1907. 
1907. 


e,"©? 


Kootenay  Belle  mine 
I    (unall  rain). 
jKootenay  Belle  mine 

(big  vein). 
jQueen    mine  (coane 

coaeentratea). 
iQuaan  mine  (middle 

ooncentratea). 
iQneen    mine  (fine 

coneantiatea). 
iMoKinley  -  Darragh 

mine. 
Cobalt  Central  mine 
Coniagaatdeistereon- 

oentratea). 
Bu!*»lo  mine  (middle 

or  ic  jntratea). 
BoHalo    mine    (fiae 

conoentratea). 
BaSalo  mine  (ooarae 

conoentratea). 


Granite   Siding,    Koota- 
nay  diatrict. 

Sheep    creek,  Kootenay 
diatrict. 


Cobalt,  Ont. 


From  the  op- 
eratora. 


Collected  by 
T.  L.  WiJ- 


ker. 


Dec 


Feb. 


14,  ■08 
26, '08 


S,'OS 

Tan.  30,  W 
Daa  10,  f» 
Jan.  24,  W 
5,  IM 
Fetal  6,  "OS 
Aug.     1,'08 


»4 

I 


None. 


0-40 

NOM. 

044 

None. 


Aug.,  1906. . 

1906.. 

1998.. 

1908.. 

1906.. 

July,  1908. . 

1908.. 
1908.. 

1908.. 

ISK*.. 

1908.. 


Trace. 
Nona. 


046 

b  » 
066 
None. 
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GENERAL  COXCLrSIOXS. 

The  investiKation  of  maft'rial  for  this  rrport  hag  rendered  it 
possible  to  make  a  complete  statement  of  the  dintribution  of  tungsten 
ores  in  Canada.  Since  b«'Kinning  the  work,  information  has  been 
obtained  from  mining  engineers,  assayers,  and  others,  regarding 
occurrences  of  these  ores  which  were  not  known  except  in  the  imme- 
diate vicinity  of  the  mines  where  the  ores  had  been  found.  From 
the  chemical  examination  of  concentrates  many  new  sources  of 
tungsten  have  been  revealed.  In  most  instances  the  quantity  of  ore 
available  is  insignificant,  in  others  the  grade  is  very  low.  Such 
discoveries  have  their  importance,  however,  since  they  indicate  the 
probability  of  the  discovery  of  richer  or  larger  deposits  in  the 
vicinity.  During  the  past  summer,  schcelitc  deposits  of  a  very 
promising  character  were  discovered  in  Halifax  county,  N.S.  This 
discovery  may  in  some  measure  be  reganled  as  one  of  the  indirect 
results  of  this  investigation.  Within  very  modest  space  in  the  pre- 
ceding pages  is  brought  together  practically  all  the  available  informa- 
tion as  to  the  occurrence  and  value  of  Canadian  tungsten  ores. 

It  is  hoped  that  the  general  sections  of  this  report  dealing  with 
the  occurrence  of  tungsten  ores  in  other  countries,  prices,  production, 
uses  and  methods  of  concentration  may  be  useful  to  those  who  have 
no  previous  special  information,  and  desire  a  general  introduction 
to  the  subject. 

It  cannot  be  claimed  that  there  are  in  Canada  any  well  developed 
and  established  tungsten  ore  mines.  On  the  other  hand  there  are 
numerous  districts  where  these  ores  occur,  and  there  are  many  claims 
well  worth  developing.  Hitherto  no  tungsten  production  has  been 
credited  to  Canada  in  our  mineral  statistics.  It  would  seem  very 
strange,  if,  from  the  known  tungsten  claims  and  tungsten  regions, 
some  regular  mines  should  not  result  from  exploration. 
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APPENDIX. 

SiiK-cs  tlio  ri.mpli'tioii  ,.f  the  l-,ro(p'iiiK  rciKiri  i>riH  of  tiiiiKstni 
luiw  brt-n  ri'iiorti'il  fnun  m-vtritl  now  kK-olitics.  Britf  nfcn-new  to 
lliiM-  arc  foiitiiiiicl  in  the  followiiiK  imrngmplw:-- 

1.  Iliilifax  Cuunly,  Nona  SioHn.—TUo  discovery  <>(  sehcelite  nciir 
M.Kiso  Uiver  by  M<('ftlluin,  Ucvuolds,  and  Curric,  vvu»  noon  followed 
I  tlo  liR-ntioti  of  iinotlirr  d.  -iit  of  schcilito  in  the  sunic  i'lmuty. 
Mr.  A.  L.  MrC  illiiMi  havinjt  distrilmtcd  niiniorous  \m<->-*  of  s'ludih' 
Willi  a  vii'w  of  I  iiooiirnKinjr  itrosjiprtors  and  otlirrs  to  imy  nttouli m  t.i 
thin  ore,  wius  npproa<h<xl  by  tome  nx^i  wb.o  remi-inlxred  having  «oii 
on-  of  this  typ»>  niiiny  year-  t\K.>  wlan  prosiM^rtinj:  for  gold  near 
'A'nverlcy.  On  n'<^«titcafiiin.  u  schcelitc  bearing  <iiiartz  vein  wnH 
.1;  eover-Td  libi  ui  a  luile  iiorth-licrihwest  of  the  Waverley  gold  mine. 

The  ..iiintry  rmk  Inn'  is  the  qunrtz-alato  gold  Kariiig  scric<«  go 
proiirMen*  in  Nova  S<  olin.  On  the  whole  the  iK-currence  is  very 
inuol,  Pki  Unit  .it  "Mo.j<e  River— already  deseribe<l  in  considerable 
detail.  The  chief  vein  strikes  nearly  oast  and  west  (magnetic),  dips 
to  the  i^i'rth  at  about  >^  degrees,  and  varies  from  C>"  to  J"  in  thickness. 
TIkj  veins  follow  the  dip  nn.l  strike  of  th<'  ,.  Mitry  ro<-k.  and  are 
prone  to  oecor  in  the  slaty  parts  of  the  seri's  "iu?  vein  has  been 
stripin'*!  for  about  2"*)  fei^t.  and  sh(iws  ■  ,V  •^•lite  *•  • 
feet.  There  ari'  two  prominent  parn  ■  !  >;  'i  ' 
the  north,  and  th.-  other  40  feet  to  th.  )"':.  '•■  • 
pits  were  made  on  these  years  ago,  ,  ;;  ' 
explored  f.r  gold.  In  the  vein  d  .  v  ifr-.  v  . 
seheelite  is  -nid  to  have  been  found.  l>i'y  ■■::  1'  • 
any  work  been  done  since  the  discovery  .11  :'         .•,!'.. 

The  schcelitc  is  yellowi-h  brown  to  redoi  ■  .11  ™loiit.    The 

vein  has  not  been  pinched  into  n  .series  'f  lennv.,  ns  ^as  the  cose  in 
the  Mo.«e  Kiver  deposits.  There  is  possibly  a  tendency  for  the 
scheelite  to  be  more  abundant  toward  the  foot-wall;  but  the  explora- 
tion is  too  scanty  to  permit  such  a  generalization.  Apart  from  the 
seheelitc  and  quartz  the  chief  minerals  arc  arsenopyritc  and  chlorite. 

SI 


i.stanco  of  110 
.■.v.  60  feet  to 
■  '  oil  prospect 
was  b.ing 
'  thwte  pits 
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This  iK'w  schcelite  area  sccnis  to  lie  more  or  loss  in  line  with  the 
strike  of  the  rot-ks  from  Moose  River,  and  it  is  not  improbable  that 
the  intervening  region  may,  when  prospeeted,  jrivc  oncouraginjt 
results.  The  ilistnnce  between  the  two  scheclite  regions  is  about  forty 
miles.  The  new  deposits  may  be  easily  reached,  being  not  more  than 
two  miles  from  Windsor  Junction. 

IT.  Another  Dmovory  in  New  Ross,  Luncnhurg  Co.,  N.  8. — 
Mr.  E.  R.  Faribault  of  the  Geological  Survey  Branch,  has  visited 
this  area  and  describes  it  as  follows: — 

'  E.  Turner  has  also  oiiencd  a  vein  in  the  granite,  on  the  west 
side  of  the  Wallaback  stream,  halfway  between  Camp  and  Harris 
luke^-,  carryiufr  tin  tungsten  ores,  in  the  form  of  cassiterite 
and  scheelife,  assoc-iated  witli  copper  pyrites  and  zinc  blende. 
Several  dikes  of  quartz  porphyry,  aplite  and  quartz  have  been 
loi'ated  in  this  vicinity,  sonic  of  which  show  molybdenite,  chal- 
copyrite,  etc.  Si'veml  blocks  of  quartz  carrying  molybdenite  in 
fair  quantity  have  been  observed  three  miles  east  of  New  Ross  on 
the  south  side  of  the  new  Windsor  road,  on  Harden  Russell's 
fiirni  and  also  nu  the  -outlict  st  Ailo  of  Whiilen  lake' 

in.  Ilvhrerife  from  Yale  District,  B.C. — A  small  specimen  of 
hiibncrite  f.om  Cathedral  ^Mountain,  near  the  head  of  Ashnola  river, 
Yale  district,  B.C.,  has  been  brought  in  by  Mr.  Charles  Camsell, 
(icological  Survey.^ 

IV.  Iliibncrile,  Atltn  District,  B.  C. — Several  years  ago  a  speci- 
men of  quartz  bearing  red  brown  needles  and  blades  of  hiibncrite 
was  presented  to  me  by  Mr.  Herbert  Carmichael  of  the  Department 
of  Mines,  British  Columbia.  Later,  after  determining  that  the  dark 
mineral  was  hiibncrite,  I  Icaniwl  on  inquiry  that  the  specimen  had 
been  brought  from  the  Atlin  district,  B.  C,  by  Professor  J.  C, 
Owillim.  No  information  ia  obtainable  as  to  the  mode  of  occurrence 
of  this  mineral,  or  of  the  quantity  available. 


1  Summary    Uopoit,   (leol.   Survey,   1908,   p.   IM. 

2  Summary   Heport,  <ieol.  Survey,   1908,  p.  \\i9. 
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